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WIND WHEEL
ORGAN

»,Music is the poetry of the heavens“
(Jean Paul)
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Wind Wheels to be used not only for Climate Protection

but also as Musical Instrument

The cost-benefit analysis of large wind wheels is
still considered to be negative. People are anno-
yed about the “destroyed” landscape and think
that noise pollution is worse for local residents
than the benefits of renewable energy genera-
ted by wind wheels. This attitude makes a more
efficient use of wind energy difficult in order to
meet the requirements of climate protection.

Yet, wind wheels can be used as musical inst-
ruments: the wind wheel organ. It is suited for
big open-air concerts. For music fans who reject
wind wheels as inconvenience, this fact may
create a positive approach to the topic of wind
wheels.

Wind farms may become public centers of
attraction due to the additional use of wind
wheels for open-air concerts. This is especially
important for tourist centers with favorable
wind conditions, e.g. in coastal areas and in the
mountains or in urban parks and parking areas
in front of sports arenas, from where the music
of the wind wheel organ can be transmitted into
the arena.

Wind wheels with wind wheel organs can be
of significant importance for amusement cen-
ters integrating the topics of energy turnaround
and sustainability to their event program. Wind
wheel organs can also be installed in minarets
and church spires to generate renewable ener-
gy for these places of worship and to play wind
wheel organ music for the services there.



Graphic 1: Wind Wheel Organ - organ pipes outside rotor blades
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Graphic 2: Wind Wheel Organ - organ pipes inside rotor blades
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Mode of Operation

In case of traditional pipe organs, air pressure
generating the sound in the pipes is produced
by means of the wind chest. The wind pressu-
re is generally between 600 and 1000 Pascal.

In case of the wind wheel organ, the air pres-
sure is generated by means of the rotational
speed of the wind wheel.

At standard speed of a large wind wheel a
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velocity of up to 300 km/h is achieved in the
outer section of the rotor blades.

The velocity in the centre section of the rotor
blades is between 100 and 150 km/h.

A dynamic pressure of 1800 Pascal can be
expected here, in the outer area the air pressu-
re may rise up to 3.000 Pascal. l.e. a very
much louder sound of the pipes will be genera-
ted in comparison to church organs.



There are two possibilities to install the
organ-pipes. They can be mounted externally
onto the rotor blades (see graphic 1) or inside
the rotor blades (see graphic 2). The wind will
be collected in the outer area of the rotor
blades by a funnel and will be transmitted to
the organ-pipes, respectively the wind chest,
through a feed-pipe.

If the organ-pipes are inside the rotor blades
the sounds of the organ-pipes have to be
channelled through sound pipes to the rotor
hub of the wind wheel.

From there the sounds will be spread by a horn
or several horns.

The organ pipes are switched on and off by
means of an electro-magnetic mechanism.
This mechanism is operated by remote control
by radio and by means of a MIDI control
module. Thus, the pipes can be operated by an
external keyboard, i.e. can be played like an
organ or piano (see graphic 3).

The wind wheel organ can be permantly
installed or temporarily for concerts.

Graphic 3: Conception of the configuration of a control system

for wind wheel organs
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Feasibility

Dr. Judit Angster, head of the research group of
Musical Acoustics of the Fraunhofer Institute
for Building Physics in Stuttgart (IBP) verified
the feasibility of the wind wheel organ in coope-
ration with the organ builder Karl-Martin Haap,
Organ Building Company Muehleisen plc
(Werkstatte fur Orgelbau Muhleisen GmbH),
the expert of wind wheel technology Dipl. Ing.
Jan Liersch, Keywind plc (GmbH), and the
experts of electronic control technology of
organs Denis Brueck, Julian and Stefan O.
Heuss, Otto Heuss plc (GmbH).

The study is financed by the Federal Ministry for
the Environment. Pipes were identified by tests
in the wind channel which fulfill the necessary
criteria: stability of tone frequency under dyna-
mic condition of air pressure, high sound power
for open-air concerts and sound quality even
with lightweight construction by means of glass
fiber reinforced plastic (GRP). Due to the high
centrifugal forces at the rotor blades lightweight
pipes are necessary.

The low energy demand of the wind wheel
organ allows an ,autonomous” energy supply
by means of small solar-powered rechargeable
batteries and thus has only a minimum adverse
effect on the energy performance of the wind
wheel. In order to not reduce the energy yield
under normal operation of the wind wheel, the
wind wheel organ is designed to allow short-

term mounting and rapid dismantling of the
rotor blades before and after a concert. There-
fore, there is a multitude of applications of the
wind wheel organ in various wind farms for
concerts, if required.

A risk for concerts is calm. The solution to this
problem is to install a small electric motor in the
generator nacelle which accelerates the wind
wheel by means of a strip to a velocity required
for playing music. This means: open-air
concerts can be organized independent of
current wind conditions even in hot summers
with occasional calms.

Extension of the tonal range: The number of
pipes to be mounted on or inside the rotor
blades is limited due to weight. The number of
octaves can be increased by means of the repe-
tition method so that the tonal range of the
wind wheel organ allows playing like a piano.

Microphones can be installed in the pipes or in
the horn on the rotor hub and can be connected
to a PA system. Thereby the sound volume can
be varied or raised especially for large audito-
ria, if necessary. Acoustic problems like the
Doppler effects or the problem of phase diffe-
rence, when sound from various positions of
the rotor blades arrives at the audience, can be
optimized by a PA system. These effects don‘t
occur, if the wind wheel organ is installed inside
the rotor blades.

Fraunhofer

Institut

Bauphysik



Music and Light Effects

The wind wheel organ can be used like an organ
or piano as solo musical instrument or accom-
panying instrument for numerous other instru-
ments or orchestras.

Connected to a PA system the wind wheel organ
is suited to interpret all existing musical styles
from classical music to jazz and pop. The inno-
vative sounds of the wind wheel organ due to
the Doppler effects among other things will sti-
mulate new musical styles.

Wind wheel organ music can be combined with
light effects in LED technology, developed by
Windmove (www.windmove.de) and Siemens
AG, to become a ,light echo” of music at the
wind wheels of a wind farm.

Ecological Mosque Project Norderstedt

A special attraction can be playing music on tra-
ditional instruments of various cultures, if they
are suited to be amplified by PA systems, e.g.
the West African harp kora or Asiatic string ins-
truments, the ,finger piano“ Mbira or Marimba.
Within a short period of time, wind energy will
become popular in this way.

The first wind mills were developed in Persia
and China. They did not rotate around a hori-
zontal but a vertical axis. This technology could
be applied in minarets and church spires to
make wind wheel organs in churches and in
mosques sound.
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Wind Farms for Open-Air Concerts and as Art Parks

Many wind farms are suited for open-air concerts. Some of them can even establish regular festivals
with wind wheel organs. Some wind farms are located or planned in spectacular landscapes, e.g. the
wind farm on the Sattelberg at Brenner Pass in the Alps at a height of 2.100 m with the panorama
of the Zillertal and Stubai glacial mountains. Wind farms in tourist centers do not deter people from
coming but can even be an attraction, if they do not only generate clean energy but are also used for
wind wheel organ concerts and as art parks.

A competition for artists of Expo 2000 in Han-
nover delivered first incitements for art park
concepts (www.windwaerts.de). There are
three aspects of using parking areas in front of
sports arenas: as parking lot, as wind farms to
generate wind energy and to play wind wheel
organ music on the occasion of concerts in the
arenas.

From a wind wheel on the landfill deposal
mountain of Frottmaning near Munich for ex-

ample wind wheel organ music can be played Windwarts GmbH has prohibited
and transmitted to the nearby ,Allianz Arena“ the publication of the pictures of
(soccer stadium of the soccer clubs of Bay- LArtworks for EXPO 2000"
ern Minchen as well as 1860 Mulnchen). On in this website.

the occasion of the World Climate Summit in
Copenhagen in December 2009 the Siemens
AG presented the light show ,Stern des Sue-
dens” (star of the south) by means of a wind
wheel (http://www.siemens.com/press/en/
events/corporate/2009-11-29.php). This
could be restaged as the echo of wind wheel
organ music. Parks or open spaces within ci-
ties such as the former airport Tempelhof
in Berlin can be further developed into wind
farms with wind wheel organ music and art.

Artworks for EXPO 2000

Windwarts GmbH has prohibited Windwarts GmbH has prohibited
the publication of the pictures of the publication of the pictures of
~Artworks for EXPO 2000" »Artworks for EXPO 2000"

in this website. in this website.



Climate Protection and Energy Turnaround as an Event

Am nt parks throughout the world enjoy
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Sources of Inspiration: Heron’s Organ, Singing Wind Mills, Bamboo
Wind Organs, Sea Organ and Salvador Dali’s Tramontane Organ

Ktebesios of Alexandria invented the first organ probably in the third century before Christ. It was
operated by a wind wheel and could be played like an organ. The Greek inventor Heron (first century
after Christ) described this organ and therefore it was hamed Heron’s Organ. It was a very popular
instrument in the Roman Age for music-making in the homes of rich Romans or as background mu-

sic for gladiatorial combats.

Wind pipes were developed and used in many
cultures. But they could not be switched on and
off by means of a keyboard meaning that they
could not be played like an organ or a piano. A
few examples:

The Singing Wind Mills have an ancient traditi-
on in Portugal. They were developed there cen-
turies ago to warn millers of storms which could
destroy their wind mills. The mills use vanes co-
vered by canvas which work like the sails of a
sailing boat.

If the wind is too strong, the sails must be un-
rigged. Pipes made of pumpkin or clay mounted
to the vanes make the danger point audible by
making a tonal leap at a certain wind velocity
and wind pressure and thus sound an octave
higher.

Pigeon Whistle

Heron‘s Organ

Singing Windmill in Portugal

Pigeon Whistles made of featherweight calaba-
shes developed in China and Indonesia have a
similar function. They were stuck to carrier pige-
ons to repulse raptors and foxes by the sound
produced, allowing farmers to raise free-range
chicken, ducks and geese safely.

,Bamboo Wind Organs“ were developed in
South East Asia and used for religious ceremo-
nies and to mark jungle trails.
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Salvador Dali had the idea of a Tramontane Wind
Organ. It was designed to use the strong wind
blowing from the Alps and Pyrenees to the south.
The surrealist artist intended to buy the legen-
dary Castell de Quermanco at the Costa Brava
in the 1960s and have a wind organ installed
there. The project failed due to the purchase
price of the castle. In 2003/4, physicists of the
University of Barcelona and the organ builder Al-
bert Blancafort tried to realize Dali’s idea with
pipes, but failed because of the resistance of the
population against the permanent acoustic irra-
diation caused by the pipes. The artist Oriol Ruis
was also inspired by Dali’s idea and created the

. f the T iol Ruis inspi h
sculpture “Organ for the Tramontane” in 1993, 0rgan of the Tramontane by Oriol Ruis inspired by the

idea of Salvador Dali

In 2005, the architect Nicola Basi¢ built a sea organ in Zadar (Croatia). It consists of 35 tubes of a
length of approx. 70 m installed in a stepped concrete sea front. Water flowing in and out generates
sounds in these tubes, which resonate the waves. All tonal sounds of most diverse pitches come
through small openings up to the boardwalk as well as through the lateral openings in the steps
towards the water. Unique sound characteristics are generated in this way which can be heard day
and night. The sounds have a very calming effect and are very popular with numerous visitors. Si-
milar constructions are to be found in San Francisco, California (wave organ) and in Blackpool, UK
(Blackpool High Tide Organ).

Zadar Sea Organ
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Development of a Prototype

The research group of Musical Acoustics at the
Fraunhofer Institute for Building Physics (IBP)
has a long experience in the field of musical in-
strument research, organ research in particular
(http://www.ibp.fraunhofer.de/Kompetenzen/
akustik/musikalische-akustik ).

The ,research organ for organ research” in-
stalled at the end of 2011 allows the perfor-
mance of experiments (http://idw-online.de/
pages/de/news456951 and http://www.ibp.
fraunhofer.de). The IBP as well as the other par-
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Measurement of the Velocity
of a Reed Pipe’s Tongue with
the Help of a Laservibrometer

ticipating expert enterprises have carried out
a feasibility study and have the know-how and
capacities to develop and construct a prototype
of the wind wheel organ. The estimate of costs
amounts to € 350.000 € and the time frame
of the project is supposed to be two years. The
project sponsor is the gemeinnultzige Verein
zur Forderung von Bildung und Publizistik zu
Umwelt und Entwicklung e.V ,Solidarisch Le-
ben Lernen“ (non-profit association to promote
education and journalism on environment and
development “Learning to live in solidarity”).

| Research Pipe Organ
of the Fraunhofer Institute
for Building Physics (IBP)
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Siemens AG Munich - lights up the world’s biggest revolving Christmas star

Development:

DR. JUDIT ANGSTER, ABTEILUNG AKUSTIK
FRAUNHOFER-INSTITUT FUR BAUSPHYSIK,
STUTTGART

KARL-MARTIN HAAP , WERKSTATTE FUR ORGELBAU
MUHLEISEN GMBH, LEONBERG

DIPL. ING. JAN LIERSCH, KEY WIND ENERGY GMBH, BERLIN
DENIS BRUCK, JULIAN und STEFAN O. HEUSS, OTTO HEUSS GMBH, LICH
Project Sponsor:

VEREIN ZUR FORDERUNG VON BILDUNG UND
PUBLIZISTIK ZU UMWELT UND ENTWICKLUNG E.V., BERLIN

Contact Person:

DR. KONRAD MELCHERS
MANTEUFFELSTR. 57; 10999 BERLIN
T.: +49-30-61073877

F.: +49-30-61073970

M: +49-1703403509

E-Mail: KMelchers@t-online.de

© All rights reserved: The concept of the wind wheel organ is protected by intellectual property
rights. The rights for the contents and the design are available for the Verein zur Férderung von
Bildung und Publizistik zu Umwelt und Entwicklung e.V. as well as the Fraunhofer IBP. The rights for
the wireless control of the wind wheel organ go to Otto Heuss GmbH. The complete or partial repro-
duction, distribution or communication (electronic or any other way) of this information is subject to
prior written approval.
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