ECN Wind Energy Industrial Support

Being one of the leading institutes on wind energy
research, ECN has established the new EWIS
(ECN Wind Industrial Support) group in 2009 to
better bring the R&D results to the market. During
the last three decades, ECN has developed exper-
tise on aerodynamics, structural analyses, turbine
control, offshore operation and maintenance, and
grid connection. With the growing wind industry,
ECN received more requests for assistance and
EWIS has become the vehicle to support the wind
energy industry in their product developments.

EWIS’s focus is on the high end of the market
which means that we will make use of tools and
knowledge that have been developed in-house
and include the latest R&D results!

The EWIS team is a mixture of young profes-
sionals and experienced researchers which
ensures a fast response and high quality.

More information
Ir. LW.M.M. (Luc) Rademakers
Head of EWIS Group

ECN Wind Energy

P.O. Box 1, 1755 ZG Petten, The Netherlands
tel. +31 (0)224 564943

fax +31 (0)224 568214

e-mail: rademakers@ecn.nl
www.ecn.nl/ewis

SILANT

The Software

The SILANT code calculates the aerodynamic noise

emission from wind turbine blades. It has originally been

developed in 1996 by SPE, NLR and TNO with financial sup-

port from NOVEM. It has been supplied to other wind energy

parties in the Netherlands, including ECN. Within the European

Union project Sirocco, ECN made several improvements to the code and

performed a validation. SILANT should be used by wind turbine designers that need to incor-
porate noise requirements in their design.

The Model

The SILANT code calculates the sound power level of the wind turbine blades and sums it to
the overall wind turbine sound power level. For the aerodynamic noise level calculation, the
wind turbine blades are divided in a number of elements (usually the number of elements is
in the order of 10 to 20). For every blade element, trailing edge and inflow noise sources are
considered.

The trailing edge noise source is calculated from the model of Brooks, Pope and Marcolini. In
this model, both the level and the spectral content of the trailing edge noise can be character-
ized by the boundary layer displacement thickness at the trailing edge of the airfoil element.
The larger this thickness, the higher the noise level and the frequency at which the trailing
edge noise peaks. Inflow noise is due to the turbulence in the oncoming flow, interacting with
the blade. It is calculated from the model of Amiet and Lowson. The noise sources are (‘acous-
tically’) summed over the elements in order to obtain the total blade and turbine sound power
level.

Usage

The software comes in the form of an executable which has to be invoked from the command
line. A main input file is necessary next to a database containing profile data. The content of
these files is described below. A more detailed description can be found in the manual.
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Specifications

Description of
Software:
Designated
sites:

Licence fee:
Licence term:
Additional main-
tenance fee:

Additional op-
tions:

e SILANT executable
e User manual
Single user

€ 6.000,--

unlimited use

Optional additional mainte-
nance consisting of an update
of the software and support for
one year with a maximum of 16
man-hours can be requested
for € 2.500,-- per year.
One-day training in the use of
SILANT and RFOIL given by
ECN experts.

For more information about this service,

please contact:

Dr. Ir. K. (Koen) Boorsma
tel. +31 (0)224 564044
e-mail: boorsma@ecn.nl
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Input

The input for the code consists of geometrical and aerodynamic data, operational conditions and external condi-
tions. The aerodynamic data includes effective velocity and angle of attack for each element. This data can be
obtained using for example Blade Element Momentum (BEM) theory applied to the turbine of interest. The BEM
code BLADMODE which is also available from ECN automatically generates an output file that can be used for
the purpose of SILANT calculations.

Furthermore a separate database is needed that specifies the boundary layer displacement thicknesses as a
function of Reynolds number and angle of attack for the pressure and suction side of each airfoil. This database
can be generated using the freely available RFOIL software, a modified version of XFOIL for the purpose of
wind turbine airfoil analysis.

Output

The output comes in the form of Power Watt Levels (PWL). The Overall PWL (OAPWL) is specified per element
to give an overview of the radial distribution of the noise sources. A breakdown is given of the noise source
types. To illustrate the spectral content of the noise, the data is averaged over 1/3-Octave band frequencies.
A-weighting is applied to the calculations although non-weighted results are also available.

The Experience

Several wind turbine designers have successfully used SILANT to come to noise reductions in their design.

In addition to that, the noise prediction of SILANT has been compared to measured overall noise levels in the
Sirocco project. For the two measured turbines, the average deviation in the PWL was less than 1 dBA, thereby
giving confidence to the prediction capabilities of SILANT.




