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19 lesactiviteiten over duurzaamheid en ruimtevaart

* Bewustzijn vergroten over duurzaamheid en 21st century
skills trainen in de context van ruimtetechnologie.

* NL: Leidse instrumentmakers school, NEMO
* NO: Andgya Space
* ES: Instituto Astrofysica de Canarias

* PT: Virtual Campus
* IT: CRES
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Duurzaamheld en ruimtetechnologie

In de activiteit:

* Maak gebruik van aardobservatiedata

* Leer hoe iets in de ruimte werkt met toepassingen op Aarde

Thema's:

* Milieuvervuiling * Energie-efficiéntie
* Ruimterisico's * Constructies

* Landbouw * Klimaatverandering

Logistiek
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Website
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Planetary protection - Young People as Agents
of Change

Planet Change - Young People as Agents of Change

Contact

Planet change is the short name of an EU Erasmus+ project aimed at VET teachers and their students. With small activities,
the idea is to create awareness about sustainability and acquire 21st century skills. All this is done in a technical context,

mostly from space technology. All objectives can be found underneath this text.

In the various sections of this website, you can find more specific information about the partners and activities; we have
sections for educators, for (possible) stakeholders and about the project partners. For requests or additional questions, you

can contact us here.

Free online training about the Planet Change project and activities!

Pollution

Pollution can be present in various ways; we all probably have heard about air pollution by methane or carbon diexide,

but light pollution, for instance, can also have a big impact an our daily lives. In the activities of this topic, we will look
into both; what impact do they have,and how can they be measured and diminished? Students will do their own

research, in their local surroundings, to find out how much pollution there is.

(—

Air Pollution List of Daily Polluting Actions Light Pollution Download the Windows app
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Multimedia activiteiten

LOGISTICS

REIW Co-funded by the 6 A ﬁw
W Erasmus+ Programme ﬁ/ ‘
of the European Union L '/ c’MéE




Multimedia activiteiten




Multimedia activiteiten

* Quiz
* Simulatie
e Spel

ENERGY EFFICIENCY

o

What is generally the best orientation for a fixed solar panel in

A.

Europe?

Facing straight up

Facing north

Facing south
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Multimedia activiteiten

* Quiz
e Simulatie
e Spel
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Multimedia activiteiten

* Quiz
e Simulatie
e Spel

Algorithm Based Alignment

ared to using a

everages existing data and weather
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Multimedia activiteiten

* Quiz
e Simulatie
* Spel
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Vandaag

* Onderzoek je luchtvervuiling
o Maak gebruik van aardobservatie

e Hoe werkt GNSS?

o Leer hoe iets in de ruimte werkt met toepassing op Aarde
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Hoe monitor je luchtvervuiling
met satellieten?




Satellieten in de ruimte
Onderzoek de stikstofdioxide-uitstoot (NO,)

Bekijk de uitstoot van andere broeikasgassen
* Hoe vervuild is Nederland?

* Wat zijn de grootste emissies?

* Wat zou de reden hiervoor kunnen zijn?
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Herkomst stikstofdepositie in Nederland gemiddeld, 2022

Landbouw

Mobiliteit

Industrie

Overig

Buitenland

0 10 20 30 40 50 60
% van totaal

Bron: RIVM 2023

Stal en Mestopslag
Mestaanwending

Overige landbouw

Wegverkeer
Zeescheepvaart

Overig verkeer

Industrie, Energie
en Raffinaderijen

Huishoudens, Diensten
en Bouw

Belgié

Duitsland

Frankrijk

Verenigd Koninkrijk
Overig

RIVM/dec23
www.clo.nl/nloso714



WAT ZIJN SCHADELIJKE
STIKSTOFVERBINDINGEN?
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Uit landbouw komt Uit industrie en Schadelijke stikstof-

ammoniak vrij verkeer komen verbindingen zorgen

stikstofoxiden vrij dat de natuur verarmt
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Luchtvervuiling in het dagelijks leven

* 12 kaartjes
* Deel onder in categorieen
* Hoe kan je deze actie duurzamer maken?




Benzineauto’s en
-motoren

Elektriciteit uit
fossiele
brandstoffen

Activiteiten die
fijnstof
veroorzaken

Producten die
chemicalién in de
lucht brengen

Consumpties en
dagelijkse
gewoonten
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Training
Hoe werkt GNNS?
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Planet change is the short name of an EU Erasmus+ project aimed at VET teachers and their
students. With small activities, the idea is to create awareness about sustainability and acquire
? 21st century skills. All this is done in a technical context, mostly from space technology.

www.planetchange.eu
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GNSS




What is GNSS?

» Global Navigation Satellite System




What is GNSS?
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Naam

Owner

Satelli  JA™ / V /

GPS (Global positioning
system)

United States

GLONASS Russia 24
BEIDOU China 35
GALILEO Europe 24 (+6)
NAVIC India 7
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Trilateration
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Accurate timing

* Why do we need accurate timing?
* Speed of light is 299 792 548 m/s,

* Adifference of 1 microsecond
(=0,000001 second) corresponds
already with 300m difference, for
navigation this is a problem

* So very accurate clocks are necessary.

 Galileois accurate to 1 nanosecond
(=0,000000001 second), which
corresponds to 30 cm.




How to achieve this
accurate timing?

* Your mobile device is not an atomic clock

* How to achieve accurate timing?
* Use afourth satellite

* Use 4 trilateration calculations by using:
Satellite A, B, C
Satellite A, B, D
Satellite A, C, D
Satellite B, C, D

* All calculations should come up with the same position, this
can be achieved by changing the timing of the receiver.



Recelver is well synchronized, so distances are correct.
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Receiver is a bit behind in timi looks like that signals have traveled less time
than they have,so distances are to small.
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Adjust the timing




How to achieve this
accurate timing?

* Your mobile device is not an atomic clock

* How to achieve accurate timing?
* Use afourth satellite

* Use 4 trilateration calculations by using:
Satellite A, B, C
Satellite A, B, D
Satellite A, C, D
Satellite B, C, D

* All calculations should come up with the same position, this
can be achieved by changing the timing of the receiver.

* The fourth satellite is effectively used to calibrate the timing

* Note that the timingis so precise that all kinds of
general relativity effects need to be taken into account
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Uses of GNSS
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1. Location he{
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— determining a position

2. Navigation . S |
— getting from one location to another T Lgm o "

[ | AMBU|EANCE

3. Tracking A === - ;
. . . Shipping Operations Emergency Services Vehicle & Trucking
— monitoring object or personal movement

4. Mapping
— creating maps of the world
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Where will it be used

* Agriculture

* Aviation

 Environment

 Marine

* Public Safety & Disaster Relief
* Rail

» Recreation

* Roads & Highways

* Space
. Surveying & Mapping

57

S A


https://www.gps.gov/applications/agriculture/
https://www.gps.gov/applications/aviation/
https://www.gps.gov/applications/environment/
https://www.gps.gov/applications/marine/
https://www.gps.gov/applications/safety/
https://www.gps.gov/applications/rail/
https://www.gps.gov/applications/recreation/
https://www.gps.gov/applications/roads/
https://www.gps.gov/applications/space/
https://www.gps.gov/applications/survey/
https://www.gps.gov/applications/timing/

How important is timing?

* Discuss it in groups of 5 for 5-10 minutes

e Come up with the results:
1. Banking transactions (including ATM'’s)

2. Electricity grid synchronization of the changing voltage
3. Communication systems
4. Synchronized timing of scientific instruments

5. Film business (Hollywood studios are incorporating GPS in their movie slates, allowing for
unparalleled control of audio and video data, as well as multi-camera sequencing.)
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Vragen?

* Stel ze nu of mail naar planet-change@e-nemo.nl
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Planet change is the short name of an EU Erasmus+ project aimed at VET teachers and their
students. With small activities, the idea Is to create awareness about sustainability and acquire
21st century skills. All this is done in a technical context, mostly from space technology.

www.planetchange.eu
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