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KaAnuepa

KaAnuépa (kalimera)
Buna dimineata
Good morning

Labas rytas

Guten morgen
Hyvaa huomenta
Bom dia

Goede morgen
Dobré rano
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"Didactics on effects of energy to
climate and environment”,

Rotterdam The Netherlands
European Problems
Photosynthesis

Sustainable solutions
Primary Education
Secondary Education
Higher Education

Citizens

World
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Rotterdam Patras
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http://upload.wikimedia.org/wikipedia/commons/e/e0/Hogeschool_Rotterdam.JPG
http://data.roc.nl/stills/hogeschool_rotterdam_1.jpg

| 1 ] ] ] ] ] ] ] ]
—_—p A . | ] I ] | 1 1 1 1

. The Clean Energy Industry (and the problems we face) are

g [
Pl experiencing exponential Growth -
1 i : =
= 2 -
I . - I
. - [ ]
s Il
. : -
e - e g " ' ol I ] ] |
Wind Power Installations Qil Price
:'__‘3:::"":‘ “:_h_ PEHEE O LR B — 3
| EEL]
104
* [ at ™ W i 1] i 5 o - 1]-._._ o f-T-r'rnp:r“ﬂ:]m : i
FEA Phativodie Fowi Sxrhies Progtiree mamse s oous b — e T [Sealo] J=-
T T T T R T TR T

e Bl Afwsas, SO

Solar Power Installations Cc02 and fémperature

ROTTERDAM

exceed expeCtat|OnS UNIVERSITY




Education & Training
Fills your needs ... and
Theirs

Education & Training
Fills your needs ... and
Theirs

* Industry needs skilled
workers

« Schools need
engaging, hand’s-on
projects with real world
applications and
current technologies

« Schools want to place
students in good jobs

X 7

ROTTERDAM

exceed expeCtat|OnS UNIVERSITY




Can we get fuel from
Photosynthesis?

=» Energy from Photosynthesis?
—)

Cyanobacteria, in which the process of
Photosynthesis first evolved

6H20 + 6CO2 --sun---> C6H1206+ 602
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Efficiency

=» About 1% of the sun’s energy is being
captured and converted into biomass by
agricultural crops

=» Energy from the Photosynthesis reactions
from Cyanobacteria promises an energy
conversion of at least about 10% from these
synthetic processes

Ashwin Satyanarayana
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Energy Consumption

In 2000, the world consumed 12.8TW
(TeraWatt)

in 2050 we will consume 35 TW globally.
Sun gives 14 TW per 1 hour of sunlight
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Sun / Biomass

Sun panels are too expensive

Give an efficiency of 15 -20 % for electricity
production

The efficiency for making fuel is even less
productive.

Making fuel out of biomass costs a lot of
Energy and takes up a lot of fertile soil.
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Photosynthesis

Often only 1 % of the energy fixed by

Photosynthesis

B The fixing of photons to chemical structures
is efficient

B The leak is in the rhizomes and defence

X 7

ROTTERDAM
UNIVERSITY

exceed expectations




Energy from artificial photosynthesis

Project Towards Bio Solar Cells T
The Netherlands awarding for Photosynthesis
Research

We could go to 5 % efficiency in stead of 1 %

Through selection and better circumstances

Ciraphoie or Su coated plas |
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http://images.google.nl/imgres?imgurl=http://www-rpl.stanford.edu/user/files/www/bio-solar-cell3.jpg&imgrefurl=http://www-rpl.stanford.edu/research/biology/bioelectricity/bio-solar-cell/&usg=__ZrsWeERDmE05U-B3cKY-4y12KxQ=&h=393&w=403&sz=62&hl=nl&start=1&sig2=RdVCatgv78Rt15_lA-tYjg&um=1&tbnid=bbKRtmyo38dOaM:&tbnh=121&tbnw=124&prev=/images%3Fq%3DBio%2BSolar%2BCells%26hl%3Dnl%26rlz%3D1T4GPEA_nlNL303NL303%26sa%3DN%26um%3D1&ei=_UP5Se_cCoXN-Qb95O2lAg
http://images.google.nl/imgres?imgurl=http://www-rpl.stanford.edu/user/files/www/bio-solar-cell2.jpg&imgrefurl=http://www-rpl.stanford.edu/research/biology/bioelectricity/bio-solar-cell/&usg=__iGsCavYFBAIu-nNBrEiJG7v1WlU=&h=411&w=443&sz=43&hl=nl&start=2&sig2=T0-pCSBX-X9nFJquZl-c1w&um=1&tbnid=Xj1fPy4di3KlbM:&tbnh=118&tbnw=127&prev=/images%3Fq%3DBio%2BSolar%2BCells%26hl%3Dnl%26rlz%3D1T4GPEA_nlNL303NL303%26sa%3DN%26um%3D1&ei=_UP5Se_cCoXN-Qb95O2lAg
http://images.google.nl/imgres?imgurl=http://www.physorg.com/newman/gfx/news/2006/solar_cell.jpg&imgrefurl=http://www.physorg.com/news10244.html&usg=__g9BowTuvN1z7x3DRPtyPxHkfkb8=&h=386&w=390&sz=108&hl=nl&start=15&sig2=SZe96SGOYl6HBwgQArYORg&um=1&tbnid=aep2vgf5uJ2hMM:&tbnh=122&tbnw=123&prev=/images%3Fq%3DBio%2BSolar%2BCells%26hl%3Dnl%26rlz%3D1T4GPEA_nlNL303NL303%26sa%3DN%26um%3D1&ei=_UP5Se_cCoXN-Qb95O2lAg

Saturation of light

y

y

y

C4 plants (corn) are more efficient than C3
plants

Algae could be very efficient, you have to mix
them

Genetic modification, like shorter antennae
less energy to useless processes, like defence
and roots

Algae, no roots 5-10 times
more efficient
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Fix the energy of sunlight without going
into Biomass

Elementary Photosynthesis processes
Light chain reaction and Calvin cycle
Bind to fermentating organisms (yeast)
Convert sugar into ethanol
Giving fermenting genes to
cyan bacteria
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http://blog.wired.com/wiredscience/2008/12/whatisfood.html
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Artificial leave

Like bird wing and plane,
similar but different

A carrier, like titanoxide
A receiving system that oxidices water with
incoming light

The photones are captured and used to make
ethanol from water

Within 5 years this all should work

Imagine highways producing their own fuel
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http://images.google.nl/imgres?imgurl=http://www.devicedaily.com/wp-content/uploads/2008/10/artificial-trees-02.jpg&imgrefurl=http://www.devicedaily.com/environment/artificial-trees-to-harness-solar-and-wind-power.html&usg=__UIHtTmwTyGgjFQ4_wMzQS61V00w=&h=294&w=300&sz=18&hl=nl&start=2&sig2=S_Ax2A3ZrPq4C4A89T1HSA&um=1&tbnid=Y58aNzYNFmlYzM:&tbnh=114&tbnw=116&prev=/images%3Fq%3Dartificial%2Bleaves%2Benergy%26hl%3Dnl%26rlz%3D1T4GPEA_nlNL303NL303%26sa%3DN%26um%3D1&ei=w0v5SdLOE5aV-ga12NSmAg

Solutions: Education

Primary Education
Secondary Education
Higher Education
Citizens

World
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Doctor’s degree
(dissertation)
4 years

1t

Masters degree at
Hogescholen
(60-120 EC)

o

Master degree at
Universiteiten
(60-120 EC)

1t

= h
\;%

1t

Level 4 §
3-4 years

Level 3
2-4 years

Level 2

Level 1 2-3 years

Post secondary vocational education

Bachelor degree at
Hogescholen
usually professionally
oriented
240 EC

X 7 sectors

Bachelor degree at
Universiteiten
usually research
oriented
180 EC

1t

1t

1

Preparatory Vocational Education
(4 years)
4 levels, 4 sectors

[

\Higher Secondary Education
(5 years)
4 sectors

kPreparatory Programme
research universities

(6 years)
4 sectors

1t

it

i

Primary education 8 years
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— 23-25

— 21-22

20

— 18
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Primary Education

(4-11 year old)

=» Clean your street

=» Energie Different
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Primary Education

=» Opgeruimd st(r)aat netjes
—» Clean your street
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‘Natuurlijk energie' (Natural Energy)

—=» Energie Different is a project
about Energy for year

3t/m 8 (6-11 yrs).

Aim: get kids acquaintanted with many
aspects and forms of sustainable Energy.

In a positive and stimulating way kids are
challenged at their level to make decisions in

the field of Energy

y

y
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http://www.natuurlijkenergie.nl/

Secondary Education
(12-16/17/18 years old)

@ Schools for Sustainability
@ Choose the Future
@ WK Soccer
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Schools for Sustainability ,[;i""

—=» Melanchthon Bergschenhoek (rotterdam)

Year 4 HAVO VWO
A Sustainable Port
Letter from the Mayor of Rotterdam
Visit the port

Different taskforces

6 weeks till presentation with advice
Experts were to be consulted
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Hijskraan.

Telescopische
kraan.




Choose the Future

=» Accent College in Vlaardingen

=» They become aware of Climate problems and their social
concerns will be enlarged.

=» The long version takes 2 days and there are councilors
and experts organized
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WK Soccer

=» VMBO TL

=»  Project to give suggestions for a more energy efficient
stadium

=»  Compare the energy usgsass
-»  Make your own

pictogram
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Higher Education

(from 17 years and up)

=» Sustainability Café

=» Design stamps on
Sustainability

X 7

ROTTERDAM
UNIVERSITY

exceed expectations




Sustainability Café
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Design stamps on Sustainability
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Citizen

=» Warm Pullover Day
=» Rotterdam Climate Initiative
=» INGREPRO algae producer

— Happy Shrimp
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“"Warm Pullover Day”.

: o'
T, '='5'.t 'Is'i

=» Friday 13 th februari 2009 more than 2 million

people (NI:16 mi total) at home, at school or at
work gave their statement, by joining

“Warm Pullover Day”.

=» The amount of participants doubled since last
year. They all saves 2 milion euro on the energy
accounts and prevented in one day the emission of
66 tons of CO2.

13 februari 2009

"TMA

wiarme trulendag "
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http://images.google.nl/imgres?imgurl=http://www.digitalehangplek.nl/CNF_Hangplekken/Images/Raad%2520voor%2520het%2520klimaat/pagina/dikke_truien_6b.JPG&imgrefurl=http://www.digitalehangplek.nl/CNF_Hangplekken/User/pagina.php%3Fhangplekid%3D1%26menuItemid%3D2&usg=__xR8-YAvWNJ3jLjZom7c5scrBOLs=&h=421&w=400&sz=56&hl=nl&start=3&sig2=SHz2Mmn-sT_1S1S8TfDKZQ&um=1&tbnid=KpYxQ31HPYRaFM:&tbnh=125&tbnw=119&prev=/images%3Fq%3Dwarme%2Btruien%2Bdag%26hl%3Dnl%26rlz%3D1T4GPEA_nlNL303NL303%26sa%3DN%26um%3D1&ei=uVX3SbLcMtWD-Aay8YTGDw
http://www.hip2bhonest.nl/wp-content/uploads/2009/02/warme_truien_2009.jpg

Rotterdam Climate Initiative

Ambition:

Improving the climate for
-» the benefit of people
-»the environment
= the economy

The Rotterdam Climate Initiative creates a movement in
which collaborate:

=» government

=» Organizations

=» cOmpanies

=> knowledge institutes
= Citizens
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Rotterdam Climate Initiative

4

To achieve a 50% reduction of CO2 emissions by
2025,

Adapt to climate change,
Promote the economy in the Rotterdam region.

Rotterdam is aiming to be the World Capital of
CO2- free energy
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Rotterdam Climate Initiative T
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15590 200% o 205 2020 pitee)
Tirig
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50% C02 reduction in the Rotterdam region

C0O, emission in Rijnmond Emission CO,  Emission CO, Predicted Technical RECP

in Mton/jaar (*) in 1990 in 2005 emission of CO,  reduction in 2025
in 2025 Patential

Industry (refining, 21,7 24,8 40 430

chemical, energy)

Developed surroundings g8 7.0 10 A&
and traffic (road and water)

Totaal 7.5 327 50 -36 14

* Rotterdam®s share in Rijnmond: industry 100%, develsped Surrsundings and traffic is estimated at gof
Validation of the above figures will be undartaken in cooparation with ECN and others.

X 7

ROTTERDAM

exceed expeCtat|OnS UNIVERSITY




Rotterdam Climate Initiative

‘ high-prassure st=am
= high enengy

+ heat [Joylg)
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tank storage gresnhouzes @ (heat distribution compary]

A good example of industrial residual heat utilization is the Batlakloop project. Warious companies have agreed to share residual

heat for mutwal benefit. (Source: ROM-Rijnmend Rz, Hans van Vliet) "
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Rotterdam Climate Initiative

=» Collective initiators;

Port of Rotterdam, the City of Rotterdam,
employers' organization Deltalings, and
DCMR Environmental Protection Agency
Rijnmond

DT TEACWM CLIMATE MHITIATIVE
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http://images.google.nl/imgres?imgurl=http://www.haqcc.org/images/7.jpg&imgrefurl=http://www.haqcc.org/main.php%3Fid%3D15&usg=__4wh2HPzB_b4rkRAoCGf_C2X7cv4=&h=378&w=625&sz=36&hl=nl&start=1&sig2=VhUIEunnXasOk2009ZBIOA&um=1&tbnid=Zj3RL01u5j4dQM:&tbnh=82&tbnw=136&prev=/images%3Fq%3Drotterdam%2Bclimate%2Binitiative%26hl%3Dnl%26rlz%3D1T4GPEA_nlNL303NL303%26sa%3DN%26um%3D1&ei=KFb3ScSQM8Tm-Abtiv3BDw

INGREPRO

INGREPRO operates three large production sites in
the Netherlands and is the largest industrial algae
producer in Europe and unique in the world due to
its in-depth knowledge of cultivating algae under
extreme (stress) conditions in order to obtain
Enriched Algal Biomass (EAB).
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Algae

=» Their biomass contains relatively high levels of
valuable elements as unsaturated fatty acids (EPA,
DHA, Omega 6 and Omega 9), vitamins, colorants.

=» Algae are used in food and feed supply chains,
plant nutrition, aquaculture, as an energy source
and also as a feedstock for the chemicals industry.
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Happy Shrimp

=» Tropical Shrimps from the Lowlands
Using a heat-exchange system at the site of EON
Maasvlakte’s power plant.

=» They utilize ‘waste-heat’ which otherwise would be
released into the air.
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Happy Shrimp

eInnovation combined with

eEnvironmental friendly approach, it is now possible

to produce a tropical product close to the city and
harbour of Rotterdam.

eThis results in less transport and a higher quality
product.

eCombined with Seabead (Zeekraal)
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Explore the worid

‘4

www.kyotoinhome.info
Hands-on-experiences

Our ocean acidificaction animation and
virtual lab:
http://i2i.stanford.edu/Development/C

arbonLab/co2lab.swf

Carbon foortprint
http://i2i.stanford.edu/activities.htm

http:/ /virtualurchin.stanford.edu/

http:/ /esi.stanford.edu/
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http://www.kyotoinhome.info/
http://i2i.stanford.edu/Development/CarbonLab/co2lab.swf
http://i2i.stanford.edu/Development/CarbonLab/co2lab.swf
http://i2i.stanford.edu/activities.htm
http://virtualurchin.stanford.edu/
http://esi.stanford.edu/

www.kyotoinhome.info
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http://www.kyotoinhome.info/

-Chinese Proverb-

“If you are thinking a year ahead, sow a
seed.

If you are thinking ten years ahead, plant a
tree.”

But if you are thinking one hundred years
ahead, educate the people.
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Hands on experiments

Think of a hypothesis
Do some experiments
Present the results and conclusion

Would you use this in your classroom?

What was good, what could better?
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Monday 4 May

2 groups: Primary Education and
3 groups: Secondary Education

1 group: Clement, Rene, Andy solar cell and
more

‘4
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Links

‘4

http://www.managenerqgy.net/products/R124

5.htm
http://www.aashe.org/

http://ase.org/

http://www.bioenergyinternational.com/
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http://www.managenergy.net/products/R1245.htm
http://www.managenergy.net/products/R1245.htm
http://www.aashe.org/
http://ase.org/
http://www.bioenergyinternational.com/

