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12/12/2010

EMOVO

12/12/2010

Inhoud

• EFRO
• EMOVO-Labs

• Uitdagingen van sensornetwerken in 
duurzaamheids-applicaties

12/12/2010

Brussel

• Tot ca. 1961: Brussel de eerste
nijverheidsstad van België!

• Concentratie van industriële activiteit in de 
kanaalzone

• Desindustrialisatie en administratieve
ontwikkeling

• Kanaalzone in transitie

12/12/2010

Kanaalzone

• Prioritaire ontwikkelingszone
• EFRO

12/12/2010

EFRO Projecten

• Territoriaal concurrentievermogen
– Ontwikkelen van economische activiteiten

– Leefmilieupool

• Territoriale cohesie
– Aantrekkelijkheid en imago van de POZ

– Tewerkstelling en opleiding

• 37 projecten

12/12/2010

EMOVO

• Multidisciplinair onderzoeks- en 
vormingscentrum voor energie- en 
milieutechnologieën

• EHB site 
Nijverheidskaai
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12/12/2010

EMOVO labo’s

Duurzame 
energie
Milieu

Windenergie
Kleine windturines

Rationeel 
energieverbruik in 

gebouwen

Elektrische 
energieopslag 

(RESS)

Lichte elektrische 
voertuigen en 

fietsen

Meetnetwerken 
voor geluid en 
milieu hinder

12/12/2010

RESS labo

• Elektrische energieopslag
• Batterijen en condensatoren

• Meten, beschrijven, karakteriseren, 
modelleren

• Internationale normalisatie

12/12/2010

Testbank cellen

• 24 kanalen
• 5 V

• 50 A per kanaal

12/12/2010

Testbank modules

• 12 kanalen
• 80 V

• 50 A per kanaal

12/12/2010

Klimaatkast

• -40°C tot +180°C
• Meten bij gecontroleerde

temperatuur

12/12/2010

Meettoestellen

• Impedantie spectroscoop

• Thermische camera
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12/12/2010

Elektrische Fietsen

• Elektrische fietsen:
–Testen van rendement, betrouwbaarheid en 

veiligheid van elektrische fietsen en lichte 
elektrische voertuigen

–vormingsactiviteiten gericht op onderhoud  en 
vlootbeheer

12/12/2010

Relevantie

• Momenteel lopen er verschillende dienstbetoon acties 

• batterijen testen op vraag van derden. 

• De uitgevoerde testen hebben een sterke terugkoppeling 
naar het onderzoek aangaande modellering en 
levensduuranalyse van batterijen. 

• Integratie naar het onderwijs gebeurt o.a. via de cursussen 
rond milieuvriendelijke voertuigen, maar ook via bachelor- en 
masterproeven.

Wind Energy @ EhB

Wind energy research at EhB

Micro-siting 

?

?
?

?

?

• Determine optimal location for turbine(s) on given site

• Especially complex terrain, incl. (semi-)built 
environment

Wind energy research at EhB

Micro-siting 

• CFD: Mainly OpenFOAM
• Site geometry from google earth, 

geographical data, + total station 
measurements

• Wind measurements 2D cup and 3D 
ultrasonic

• Combined with historical wind data, 
power curves of wind turbines
� resource assessment

Wind energy research at EhB

Micro-siting 



28/04/2011

4

Wind energy research at EhB

Aero-elasticity

• Modal analysis
• FSI, frequency lock-in

• Flutter prediction methods

Wind energy research at EhB

Flow control

• Load alleviation through smart blades (flaps, 
micro-tabs, vortex generators, ...)

• CFD and experimental

12/12/2010

Relevantie

• Momenteel lopen er dienstbetoon acties voor siting studies

• Testen van structuren in de windturbine. 

• Integratie naar het onderwijs gebeurt o.a. via de cursussen 
aerodynamica, maar ook via bachelor- en masterproeven.

12/12/2010

Sensornetwerken

• Uitdagingen van sensornetwerken in 
duurzaamheids-applicaties

Areas of Competence

23

Reconfigurable computing
Low power design

Embedded computing
OS porting – SW-HW tools

Environmental sound monitoring

Contiki – Tiny OS

MAC and Routing protocols

Cross layer optimization for 
low power

wireless sensor nodes

Enabler for novel applications

Data Aggregation

Project Evolution
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Current project: Euterpe in 
IDEA

25

Intelligent
Distributed
Environmental
Assessment

IWT-SBO project

UGent
VITO
EhB
Verhaert

26

IDEA 
brings
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air (UFP)

tiny noise

reference 
noise

total cost:
25 000 €
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sensor error

car

truck

train

nature

talking

industry
28

IDEA 
brings

����������
��������
�����
������
�������������

�
LAden = 64 dBA

PM10 = 34 mg/m3

UFP = ...

details origin

details origin

details origin

Origin:
Quality : medium
Interpolation based on trafic data
Closest measurement : 120 m
Closest high-end : 890 m
Time stamp : 1-2-2009 to 1-3-2009
...

origin
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Tracing sensor details
Start: 6/3/2009 11:22
Location: //serv1.gent.be/tr23.xml

Tracing sensor details
Start: 6/3/2009 11:23
Location: //serv1.gent.be/tr24.xml

Preview: IDEA at work

30
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IDEA: Main work areas

• Work will concentrate on 3 main work areas:
1. Hardware level enhancements for mobile 

wireless sensor nodes
2. Network level enhancements and protocol 

design for self organizing wireless networks
3. Setup of a demonstrator as proof of concept

31

Hardware Level 
Enhancements

• Single Board Computer, minimum 
processing capability, minimum price/node 

• System runs Windows Embedded, Windows 
XP or Linux (Voyage: slimmed down Debian)

32

Outdoor tests of 
microphones

33

Noise Measurements @ 
EhB

34

Noise Measurements @ 
EhB

35

Self-Testing and Self-
Calibrating microphone

36
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37

Field test of Self-Testing 
Microphone
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Ref Mic
Test Mic

38

System Architecture

System Architecture

39

ISEM

40

IWOIB project: Prospective Research for Brussels
Start date: March 2010

Intelligent Sensorwebs for 
Environmental Monitoring

Challenges

• A breakthrough in the creation of Urban 
sound-level monitoring on a big scale with: 
–High spatial and temporal accuracy
–Heterogeneous nodes 
–Ultra low-cost autonomous nodes (20$ to 50$)
–Low communication cost (use public RF band)

41 42

Integrating smaller nodes: 
ISEM

250 W 5 W

0.05 W

+

0.05 W
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Adding computing power 
to the Sentilla motes

Static Hybrid RC systems

Two phase operation

Configuration

Computation

 

Fixed Architecture 
micro processor  

Reconfigurable 
Logic 

(co-processing) 

Local 
Memory 

Main 
Memory 

DMA 
controller 

Bus 
Arbiter 

ADC/DAC RF Radio 

Sensor/Actuator 

44

Adding embedded 
energy scavenging to the 
motes

45

Adding embedded 
energy scavenging to the 
motes

• Circuits for Multimodal (orthogonal) energy scavenging
•X-layer optimisations on computing layer (QOS/responsiveness)
•X-layer optimisations on protocol level (measure/adapt)
•X-layer optimisations on network level (learning/negotiating)

46

Adding embedded 
energy scavenging to the 
motes

Harvesting Method Power Density

Solar Cells 15 mW/cm3

Piezoelectric 330uW/cm3

Vibration 116uW/cm3

Thermoelectric 40 uW/cm3

Optimizing the MAC 
layer

• Communication unit uses up most of the 
energy

• Should be put to sleep if no communication 
is needed by MAC

• MAC protocol allows node to be able to talk 
to neighbor when this one is awake

• Use one or more channels

47

XMAC protocol: one 
channel

48

• Nodes’ radio unit periodically wakes up for
short period (non synchronised)
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Why multiple channels?

49

• If there’s a lot of traffic on the 802.11 
wireless links, a lot of channels on the 
802.15.4 spectrum will be unavailable

Why Multiple Channels?

• Multiple channels � more bandwidth
• Parallel communications without interference

50

Results

51

51

• Reliability = ratio of messages received/generated
• Activity ratio = time radio is active (rx, tx, listen)

ISN: Applications for 
WSN’s

52

• Interoperable Sensor Networks
• Explore/improve existing standards in 

WSN world and build application test 
cases

• ITEA Consortium 
• O&O project IWOIB, start 1st July 2010

ISN-Brussels

53

Vertical markets

• Energy efficiency and comfort in building
• Renewable energy

6loWPAN

Gateway

ISN 
Box

WirelessHART

ZigBee

...

VUB Greenhouse 
Monitoring

54

30 Tmote Sky

Measured parameters: temperature, humidity, 
light

Expected lifetime: > 6 months

Gateway

ISN 
Box
ISN 
Box
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Acoustic Comfort 
Monitoring

55

ISN  Box

Measured parameters: 
• Background noise
• Reverberation time
• Speech intelligibility
• etc.

Photovoltaic Monitoring

56

ISN  Box

Measured parameters: 
• Irradiation
• Module temperature
• Ambient temperature
• Wind speed
• etc.

Photovoltaic Monitoring

57

Future projects or 
Questions

• Contact us
–abdellah.touhafi@ehb.be
–Kris.steenhaut@ehb.be

58


