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Water vortices: A new source of

renewable energy

WITZERLAND has

emerged as a world

leader in renewable

energies. As innova-
tive ideas are hatched,
researchers seek out tech-
nologies and techniques to
put them into practice. In
2009, the only gravitation
water vortex plant in
Switzerland to date was
commissioned in the vil-
lage of Schéftland (canton
of Aargau). The future is
looking bright for this new
form of hydroelectric
power generation.

A new type of power
plant

Gravitation water vortex
plants are built directly on
top of the river bed. They
require a minimum water
level of only 0.7m and a
minimum quantity of
approx. 1,000 litres per
second. Thanks to simple,
easy-maintenance and
innovative technology,
these plants are small,
robust and built to last,
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with a maximum shelf-life
of 50 to 100 years.

A gravitation water vortex
plant functions differently
from traditional hydroelec-
tric facilities. It has a rota-
tion tank equipped with a
central outlet above which a
stable, symmetrical vortex
forms. It then drives the
turbine thanks to the gravi-
tational force between the
turbine and the outlet. With
20 rotations per minute, the
turbine powers the genera-
tor, which transfers the
resulting electricity to the
power grid. The turbine
therefore generates neither
high levels of pressure nor
backflow water. Gravitation
water vortex plants meet
“clean tech” specifications
due to the fact that 97% of
electricity production is
CO2-free.

Advantages of water

vortex plants

The advantages of this type
of power plant are many. Not
only are they driven by a

simple and reliable technol-
ogy, they are also easy to
maintain, compact, and
inexpensive. Water vortex
plants are also good news for
the environment. Their
construction will restore the
body of water (e.g. a river)
on which they are built,
benefiting nature and the
local community alike. The
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innovative technology
behind these facilities means
that they pose no threat to
the fish population, as they
are able to bypass the rotor
downstream and upstream.
A further advantage is the
improved cleaning efficiency
of natural micro-organisms
thanks to the higher oxygen
levels resulting from the
regular aeration of the water.
Water vortex plants have
little impact on the local
environment as most of the
construction work is below
ground. With correct plant-
ing, the basin itself can be
hidden, rendering the entire
facility virtually invisible.

Pilot gravitation water
vortex plant in Switzerland
The village of Schéftland in
the canton of Aargau is
home to the first gravitation
water vortex power plant in
Switzerland. Opened in
2009, the plant, which
measures 6.5 metres in
diameter and has a height
of fall of 1.5 metres, can
generate between 10 and 15
kW, depending on the vol-
ume of water. This is equiva-
lent to an annual output of
80,000 to 130,000 kWh,
enough to cover the yearly
electricity needs of around
20 to 25 Swiss households
(50-60 people).

Clean drinking water thanks to
nanotechnology

HE Valais mountain

village of Zermatt in

Switzerland con-
sumes more than 6000
cubic metres of drinking
water a day in the peak
holiday period of
Christmas and New Year -
twice as much as in off-
peak periods. Given that
this huge demand for water
overstretches the village's
existing sources, additional
solutions, in the shape of
the nearby Gand Springs
and nanotechnology, had
to be found.

Membrane technology
lowers calcium and

sulphate levels

Water from the Gand
Springs, which are near the
Findel Glacier, 2280 metres
above sea level, is perfectly
hygienic, but it contains
too much sulphate, giving
it an unpleasant taste, and
the high calcium content
clogs up boilers, washing
machines and dishwashers.
Nevertheless, thanks to
nanotechnology, these
springs have been provid-
ing clean drinking water

since 2006. The Wichje
filtration plant uses the

principle of reverse osmosis

to ensure that the treated
water meets current regula-
tions on drinking water
quality. In the process of
reverse 0Smosis, water is
passed through a mem-
brane and can thus filter
out the calcium and sul-
phate ions. This
nanofiltration process also
removes all chemical com-
pounds, as well as viruses

and bacteria present in the
water.

Nanotechnology and

the Swiss water industry
Nanotechnology has long
been used by the water
industry. The most mod-
ern, but by no means the
only, ultrafiltration facility
for water treatment in
Switzerland is located in
Mannedorf (canton of
Zurich). Since 2005 it has
been supplying the 26,000
inhabitants of three
lakeside towns with clean
drinking water from the
lake. The filter removes all
particles and germs, even

those as small as 2-60 nm
in diameter,

Membrane technology
opportunities for

Switzerland

One-fifth of the public
drinking water used in
Switzerland is extracted
from lakes. Compared
with conventional purifi-
cation processes, mern-
brane technology permits
low-cost water treatment
with fewer chemicals, less
energy consumption and
smaller space require-
ments. The water from
karst sources, which is also
not entirely free from
micro-organisms, can be
processed into drinking
water with the aid of mem-
brane technology.

Membrane technology
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opportunities for devel-
oping countries

The potential for the use
of membrane technology
is especially high in devel-
oping countries, where
around 1.5 billion people
do not have access to clean
water today. In many
places, polluted water
flows into bodies of water
that are used as a drinking
water supply downstream,
For such cases, Eawag, the
Swiss Federal Institute of
Technology's aquatic
research institute, is cur-
rently developing and
testing low-cost membrane
filtering processes that are
simple to use. A house-
hold appliance called
“LifeStraw Family"” devel-
oped by a Swiss company
is already available, and
contains an integrated
ultrafiltration membrane
that eliminates all patho-
genic germs.

Using nanotechnology
to treat water — a broad
spectrum of possibilities
The options for treating
water using
nanotechnologies are as
widely varied as the
demands placed on them:
everything that is undesir-
able in drinking water -
dirt, bacteria, viruses,
organic compounds, pesti-
cides, heavy metals,
radionuclides, nitrate,
phosphate, calcium, sul-
phate, etc. — can be
removed using certain
processes.
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A complete power and automation solution from ABE has

toward improving performance and resource conservation,

Power and productivity
for a better world™

Certainly.
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World’s leading Nutrition,
Health and Wellness Company

Nestlé with headquarters in Vevey, Switzerland was founded in 1866 by Henri Nestlé and is today the
world’s leading nutrition, health and wellness company.

We employ around 339,000 people and have 468 factories in 86 countries. We manufacture around
10,000 different products and sell around 1 billion products everyday. Nestlé invests heavily on
science based research to meet the consumers’ needs. We have around 6,000 people working in 23
Ré&D centers across the world.

All of our products are of the highest quality in terms of ingredients, taste and nutritional values. Our

priority is to bring the best quality and most relevant products to people, wherever they are, whatever
their needs, throughout their lives.

Nestlé Bangladesh is a 100% owned subsidiary of Nestlé S.A. and has a world-class production
facility at Sreepur, Gazipur. Nestlé Bangladesh is engaged in marketing of world-class products and
employs around 700 people in Bangladesh.

Good Food, Good Life
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