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Energy landscape
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Artistic wooden towers
for wind turbines
by InnoVentum AB
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Installation in Morbylanga, Sweden
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Several years ago Sigvald
Harryson, then university
professor teaching
entrepreneurship and innovation
at three universities in Sweden
and Denmark, started exploring
the concept of decentralized
wind energy production. Being a
passionate sailor, he discovered
that a small 400-watt wind
turbine can supply a modern,
well-equipped 45 foot sailing
yacht with all the energy it
needs. So, why not a household?
Wouldn’ t it be beneficial for our
planet if we all had the means to
harvest green energy that is so
generously given to us by Mother
Nature? In a truly entrepreneurial
spirit, he researched
international business
environment and industry
specifics, utilized his vast
network to generate ideas and
staff the new venture and finally
registered the new company
officially on the 5th of May
2010. The 5-5-10 magic number
combination proved to be lucky
for InnoVentum: over three years
of its existence it has evolved
from being a “PowerPoint start-
up” to a company with its own
unique range of products,
installations across three
countries (Sweden, France and
Holland), a board of investors
and advisors and extensive
media presence across several
countries. InnoVentum took up a
serious challenge: to sway public
opinion from “Not In My Back
Yard” to “Give My Garden a
Twist" by providing
aesthetically refined and artfully
crafted wind energy solutions
rather than purely functional, no-
frills wind turbines that dominate
the small-scale wind energy
market. InnoVentum puts a lot of

I

time and effort into matching
state of the art wind turbines
with the artistic towers that bring
installations to a completely new
aesthetic level. The company
adopted the philosophy of Art,
Innovation and Sustainability and
now provides innovative small
wind turbines as well as hybrid
wind-solar solutions for homes,
municipalities and businesses.
Why wooden towers?

To offer products with the lowest
possible carbon impact and
superior performance,
InnoVentum makes towers of
instead of steel.
InnoVentum’ s unique wooden
tower designs are bound to turn
heads: the connection with
surrealist art gives every
installation a design feel. But
wood is also a wise practical
choice of lightweight and
durable material: the tower can
be erected with ease and once
up has an expected lifetime of
more than 20 years. InnoVentum
wooden towers have been
developed in collaboration with
the leading European universities
such as Lund University,
Sweden and Ecole Nationale
Supérieure des Technologies et
Industries du Bois (ENSTIB),
France.

The wooden towers are stronger
and lighter than steel analogues
making them easier to erect and
more environmentally friendly to
transport. Furthermore, while
steel towers typically magnify
vibrations, the natural fibers in
wood reduce them. Wood has
the unique ability to capture and
store carbon dioxide (CO,) while
reducing carbon sources. There
are 2 ways to reduce CO, in the
atmosphere: reduce emissions or
“carbon sources” or remove CO,

wood

“To reach and sustain innovation leadership
is simply about making the impossible possible”

e

CEOQ/Dr. Sigvald Harryson
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and store it - increasing “carbon
sinks” . Wood has the unique
ability to do both. Each cubic
metre of wood saves a total of
two tons of CO,. Every cubic
metre of wood used as a
substitute for other building
materials reduces CO, emissions
by an average of 1.1 ton CO.. If
this is added to the 0.9 tons of
CO, stored in wood, we get two
tons of CO,.The wood used for
the InnoVentum tower production
is Swedish pine, which is known
for its high quality. Over the
average lifetime of 45 years,
each pine tree will have
absorbed a considerable amount
of carbon dioxide providing a
carbon-negative start for the
InnoVentum towers. The raw
timber is pressure impregnated
before it becomes a wooden
tower - ideal for the open-air use,
staying unaffected by fungi and
humidity over its lifetime.

The Giraffe: bringing the
African savannah to the
urban environment
InnoVentum isincreasingly intere
sted in green urban development.
In an attempt to combine already
popular in urban environment
solar energy with wind power
suitable for city applications, the
company has developed a hybrid
carport and power station
incorporating 16 solar panels
and a wind turbine with power
capacity ranging from 1.75 to
3.5 kW. The solution provides
from 5,000 to 9,000kWh of
green energy annually
(depending on wind conditions
and insolation level), while
offering protection against rain
and sun - ideal to charge and

shelter an electric vehicle. This
product triggered significant
interest from public authorities
and organisations in Sweden.
InnoVentum was recently given
the opportunity to make a
flagship installation at the
Eurovision Song Contest site
(near Malmd Arena, supported by
Malmé Municipality) and another
one in the West Harbour in
Malmé.

As InnoVentum grows, it strives
to spread the word about
sustainability and ecological
living more forcefully. In an
attempt to draw public attention
to green urban mobility in cities,
InnoVentum joined forces with
the Oresund Electric Car Rally
organised by Malmé Municipality
and invited a number of eco-
minded companies such as
Tesla Motors and Bombardier to
celebrate Green Vehicle Days on
June 2-3, 2013. The event
proved to be a success opening
new perspectives for the Giraffe
power station in urban
landscape.

If you were wondering why the
power station is called the
Giraffe here is the answer.
Firstly, there is a certain visual
similarity. Secondly, in nature,
the giraffe manages to preserve
its energy stores better than the
well-known epitome of energy
storage - the camel. InnoVentum
designed the Giraffe to be the
most resource efficient green
power station and as friendly to
our Planet as possible!
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MODULARITY

Volume of wood 1.2m Modules
no longer than 2m can be
transported on a trailer.

DURABILITY

Sustains wind gusts 60 m/s
Made of pressure impregnated
wood Lifetime > 20 years.

NOISE & VIBRATION
ABSORPTION

The timber used for the Dali
tower reduces noise & vibration.

EASE OF TOWER ERECTION
For turbines weighing less than
80 kg, the Dali tower is erected
without anyheavy equipment
such as a crane.

SUSTAINABILITY

The production of steel for one
12 meter tower causes the
emission of 4 tons of CO, and
requires energy equivalent to
400 litres of oil. By contrast, the
wood material for our tower is
provided by 2 trees that have
absorbed at least 1 ton of CO,
during their 45 years of growth —
based on energy from the sun.
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_t : Giraffe & InnoVentum %t e-scooter, JL/—%t Twizy, 7ZXFE—Z—XtD Model S YV ATILRZ+/N\—/\—: Giraffe
EV charger, InnoVentum's e-scooter, Renault's Twizy and Tesla Motors' Model S altogether at Western Harbour in

Malmo
T4 : Green Vehicle Days D1 x—RZX%— : Visual Image of the event, Green Vehicle Days

Giraffe combines solar energy with wind power K3 AR EBELRDREEBASH YT Giraffe

7L —=* : Braking method

FREFEBE : Annual energy yield 6,000 kWh
A #¥E5—% : Data of small wind turbine

TEA% 77 | Rated power 1.75 kW
JA\E=E1E : Rotor diameter E4&Hi /7 : Rated power 1.5m
JA\EE & : Turbine weight 110 kg

A UNE# : Duct diameter (max) 2m
JL—F% : Number of blades 3

7L —K%# : Blade material Nylon, glass fiber reinforced
TEA&EX : Rated wind speed 13.5m/s
TEREIERE : Rated rotating speed 1,100 RMP
BHyh 2 BRE © Cut-in wind speed 29m/s
Ay 7IMNEAE : Cut-out wind speed 25m/s

KEBFe/ %IV (16 4 ) 7—% : Data of 16 PV panels
TEA&HT) © Rated power

IXZIL—H DY A X . Dimensions per panel (L x W x H)
X)L —H DETE : Area per panel

INFI—HDEE : Weight per panel

+ILFEH : Cell type

INFIL—HDEIVE : Number of cells per pane
7A>kA/3— & Front cover

T0bA/N—F& : Front cover thicknesses

TL—L Frame

1)L %1% : Cell efficiency

230 - 270 Wp / module
1665 X 991 X 43 mm

1.65 ni

19kg

BiERR X Z#%&F © Mono or Multi-crystalline
60

EEBAE ARSI/ SRIVEH TR, REIBAIEALIZHNT : High transparency low iron solar glass with antireflection surface treatment
3.2 mm

BEREEAIE T ILI = L, /13 EEAE - Anodized aluminum, or black powder coating

15.6% ~ 18.7%

Giraffe 57 E DT XFE—%—*%t Roadster ¥JL X
1 : Tesla Roadster charging electricity from
Giraffe, Giraffe installation in Malmo, Sweden

Giraffe {t#% : SPECIFICATIONS

8 o et £ Grff PV Settin time

B B sl prodkets PV Setting time

o e S Tine /Day

energy yekd ()

e ol energy system enagy yield ]

i powe systom enagy yield ]

Giraffe 7—% : DATA

ZHEN - BRAEE: InnoVentum AB ($82Y4 : 5% H)

Turning Torso Office 275, Lilla Varvsgatan 14, 211 15 Malmo, Sweden
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Facebook: https://www.facebook.com/InnoVentum
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