ENERGIES FROM A VARIABLE NATURE

Tommaso Morbiato, R&D Head, CEO t.morbiato@windcity.it
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Renewable energy: Rise in global
wind speed to boost green power

By Matt McGrath
Environment correspondent

18 November 2019

Climate change




m/s

Wind speed The Wind iS there...




=

"‘iﬁ-ﬁﬁﬂi JEERE "




R Hmﬂ!l'l'l.

n..'-
ey ---‘m ‘\

———=-
Z ¢ 7 7 4 |+ --““m
ek
EZ 7 7 7 7 74 + 1 &

===-—==_ N
Er 7 / 7/ f 7+ + 3 III“‘\“
=ssss===- SE==== ===

g
4 l'ﬂuﬁ




A Circular Chance!




The Wind has two souls!
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Conventional wind turbines:
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Turbulent soul: Vertical Axis?
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4 minutes to start... the wind is gone :(
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- Self adapting to the changes in
the natural resource

~ Adjusting Pitch & Diameter to
boost Rotation




PVG in Turbulent Wind. Explained.
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Our light-weight material secret:
we re-use old wind turbine blades
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Adaptation to the market: ..~ =
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Competition Map

Market adaptability
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Our team: Know-how & know-why behind the scenes

Jibag ; class PVG:

with open( '‘constants.yml') as f:
self.constants = yaml.load(f)

with open( ‘mechanical.yml') as f:
self.mech_prop = yaml.load(f)

with open( ‘geometrical.yml') as f:
self.geom_prop = yaml.load(f)

k=3
# Aerodynamic moment coefficients
# as a function of angle of attack

Wind

Power v (m/s) Lty

Power Cp*powe PMG_lim Energy
dist. i

Power Full Energy Coeff. o it LIM.

Wind Power density from Data Archive= 340,00 W/m2

Weibull shape factor k = 1,417
Wind Power density from Distribution = 341,21 W/m2
Total frequencies from Weibull distribution 97,31%

Vo= 6,65 mis
A= 6,05 m/s

Radius of VAWT , Passive Variable Geometry 20° ma: 1,15m
Blade lenght @chord 250 mm 19m

density of air at mean Temperature °C 1,25kg/m3
PMG limit = P,peak 3600 W

Max Annual Energy Yield from site: 3832,9 kWhly
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& — (C 8 globalwindatlas.info
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KEEP IN TOUCH
BUON VENTO!

www.windcity.it

t.morbiato@windcity.it


http://www.windcity.it/

our Circular chance

There Is a particular wind
blowing below conventional
wind turbines: Urban
Boundary Layer nowadays is
wasted

The cities could harvest this
energy, but the variable flows
In the urban environment
reduce efficiency to < 5%
capacity factor

A New Wind in the City:

Regular flow Variable flow

High

Production Production
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- Vertical Axis works
In any direction, but
faces the Pitch
challenge:

No pitch regulation
no starting, but max
power

Max pitch for self-
starting, or Drag
driven rotors: but
onhly 25% power!

Different Pitch Sets \ '\
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Rotation Speed

If we could just have
both In the same
£ Mmachine...




Never stop exploring
Consider Wind & Water: One turbine, two fluids

When are we asking ourselves: why the two fluids together? Could we take advantage of  Aquatic Environment tests: the same Passive Variable Geometry concept in a turbine

a technology transfer ? of similar dimensions can generate up to 10 times more energy going from wind to
These creatures of Nature tell us about how much there is in common between the world ~ water variable flows. We develop the technology for the Blue Growth and shared
of Air and the world of Water: Reynolds number similitude made self-evident value/licensing opportunities through B2B in the marine operations markets.

Marine Technology Research hstitute
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