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Intégration des capteurs : contraintes et architecture. 
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Illustration source : Neptune Canada (www.neptunecanada.ca) 
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Illustration source : Neptune Canada (www.neptunecanada.ca) 
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Photo : Ifremer (FR) 
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Biofilm development must be taken into acount ... 

Photo : Ifremer (FR) Photo : Ifremer (FR) 

Photo : Ifremer (FR) 
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Photo : Ifremer (FR) L. Delauney 
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Photo : Ifremer (FR) L. Delauney 
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Unprotected 

Photo : Ifremer (FR) L. Delauney 
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Photo : Ifremer (FR) L. Delauney 
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Photo : Ifremer (FR) L. Delauney 
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•! Materials and shape shoud be choosed very carefully in 
order to reduce fouling attachement. 

Photo : Ifremer (FR) L. Delauney 
Photo : Ifremer (FR) L. Delauney 
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This problem must be treated as long as autonomous 
measurement longer than 1 week is involved. 

Atlantic Ocean Bosphorus strait Baltic sea 

Photos : Ifremer (FR) 

Ifremer (FR) L. Delauney 
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Scufa n°1 
Unprotected Scufa n°2 

Protected 

Fluorimètre SCUFA - Millport - Écosse 

jours 19 mai au 31 août 

Unprotected 

Ifremer (FR) L. Delauney Ifremer (FR) L. Delauney Ifremer (FR) L. Delauney 

Ifremer (FR) L. Delauney 



D
ép

ar
te

m
en

t R
ec

he
rc

he
s 

et
 D

év
el

op
pe

m
en

ts
 T

ec
hn

ol
og

iq
ue

s 

Protected 

UnProtected 

Ifremer (FR) L. Delauney 
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Ifremer (FR) 

Ifremer (FR) 

Ifremer (FR) 
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Ifremer (FR) L. Delauney 
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Ifremer (FR) L. Delauney 
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Ifremer (FR) L. Delauney Ifremer (FR) L. Delauney 



D
ép

ar
te

m
en

t R
ec

he
rc

he
s 

et
 D

év
el

op
pe

m
en

ts
 T

ec
hn

ol
og

iq
ue

s 

Ifremer (FR) L. Delauney 
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Unprotected 

Protected 

Ifremer (FR) L. Delauney 
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Ifremer (FR) L. Delauney 



D
ép

ar
te

m
en

t R
ec

he
rc

he
s 

et
 D

év
el

op
pe

m
en

ts
 T

ec
hn

ol
og

iq
ue

s 



D
ép

ar
te

m
en

t R
ec

he
rc

he
s 

et
 D

év
el

op
pe

m
en

ts
 T

ec
hn

ol
og

iq
ue

s 



D
ép

ar
te

m
en

t R
ec

he
rc

he
s 

et
 D

év
el

op
pe

m
en

ts
 T

ec
hn

ol
og

iq
ue

s 



D
ép

ar
te

m
en

t R
ec

he
rc

he
s 

et
 D

év
el

op
pe

m
en

ts
 T

ec
hn

ol
og

iq
ue

s 

« Working electrode » 
Anode (-) 

« Counter electrode » 
Cathode (+) 

Current 

Note : Anode and Cathode naming is electrochemistry convention, electricity convention is the opposite.  

Current generator 
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« Working electrode » 
Anode 

Then in function of pH and Temperature : 

Hypochlorous Acid 

When pH => btw 7 and 8.5, temperature has no effect (Chambers et al.) 
Seawater pH = 8.2 
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« Counter electrode » 
Cathode 

A deposit can be observed on the counter electrode : 
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Ifremer (FR) L. Delauney Ifremer (FR) L. Delauney 
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Ifremer (FR) L. Delauney 
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Crédit photos : Ifremer (FR) L. Delauney 
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Crédit photos : Ifremer (FR) L. Delauney 
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Protected device Un-Protected device 

Ifremer (FR) L. Delauney 

Ifremer (FR) L. Delauney 

Ifremer (FR) L. Delauney 

Ifremer (FR) L. Delauney 
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Scufa #1 
Unprotected Scufa #2 

Protected 

Chlorinator 
is out of order 

for 7 days 
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Ifremer (FR) 

Ifremer (FR) Ifremer (FR) 

Ifremer (FR) 
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Protected 

UnProtected 
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Energy 

100 meters resistant container 

Circular Electrodes 

Optical windows Optical windows 

Electrode Connector 

Electrode 

Chlorination 
board 

Energy 
Connector 

(24 V) 
(Optional) 

Energy needed for 9 months autonomy for two electrodes => 66960 mA => 4 Saft LS33600 C cells 
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Ifremer (FR) L. Delauney 



D
ép

ar
te

m
en

t R
ec

he
rc

he
s 

et
 D

év
el

op
pe

m
en

ts
 T

ec
hn

ol
og

iq
ue

s 

Ifremer (FR) L. Delauney 

Ifremer (FR) L. Delauney 



D
ép

ar
te

m
en

t R
ec

he
rc

he
s 

et
 D

év
el

op
pe

m
en

ts
 T

ec
hn

ol
og

iq
ue

s 

Ifremer (FR) L. Delauney 



D
ép

ar
te

m
en

t R
ec

he
rc

he
s 

et
 D

év
el

op
pe

m
en

ts
 T

ec
hn

ol
og

iq
ue

s 

1 month 

6 months 

6 months 

5 months 
6 months 

4 months 

Data courtesy of Venus Canada (www.venus.uvic.ca) 
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5 months 

Data courtesy of Venus Canada (www.venus.uvic.ca) 
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Photos : Ifremer (FR) L. Delauney 
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Photos : Ifremer (FR) L. Delauney 
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Photos : Ifremer (FR) L. Delauney 
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Photo : Venus Canada (www.venus.uvic.ca) 

Photo : Venus Canada (www.venus.uvic.ca) 

Photo : Venus Canada (www.venus.uvic.ca) 
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Active fouling 
protection device 

Area to protect 

Energy 
Scheduling 

board 

Fouling 
sensor Protected sensor 

Synchronization with 
the sensor to protect 

Fouling protection device 
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Data acquisition 
Fouling protection 

Data acquisition 
Fouling protection 

Data acquisition 
Fouling protection Sequencing 

- Data acquisition 

- Fouling protection 

Protected 
Sensors 

O
n shore adm

inistration 

Marine underwater observatory node 

Data acquisition 
Fouling protection 

Data acquisition 
Fouling protection 

Energy 

Fouling 
sensor 
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Smart Sensors 

R&D 

Applications 

•!Composant clé dans l’architecture des observatoires pour assurer l’interopérabilité et la 
compatibilité des instruments sur différentes architectures câblées et non câblées. 
•!Cœur numérique de nouvelle génération: 
•!Ajoute des services et des fonctionnalités réseaux aux instruments actuels 
•!Permet la conception d’instruments/capteurs de nouvelle génération, communicants, basés 

sur Ethernet 

Valorisation 

•!Création d’un consortium basé sur un développement collaboratif regroupant plusieurs 
instituts: Ifremer, Ensieta, IPGP/INSU, UPC Barcelone/SARTI (Espagne), KDM (Allemagne): 
Collaborations, publications… 

Slide courtesy of Yves Auffret, Ifremer (FR) 
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