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Aanderaa Data Instruments (AADI)
ÅThe start of AADI was in 1966 

ÅAanderaa Instruments AS and Datainstrument AS merged in 2005.

ÅPart of Xylem Analytics (former ITT) since 2010.

ÅThe worldwide export is larger than 80% of the total production. 

ÅAADI develops sensors, instruments and systems for measurements and monitoring in 
very demanding environments. 

Å109 employees

ÅWorld leader in several of our product areas. 

ÅOperates in the following market segments:

ïAquaculture

ïConstruction

ïEnvironmental research 

ïMarine transportation

ïOil and Gas

ïRoad and Traffic
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ÅThe O2 optode measurement principle

ÅAADIôs O2 optode versions and features

ÅSome O2 optode applications

ÅOngoing CO2 optode development
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Optode Measuring Principle
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Optode Measuring Principle
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Optode Measuring Principle
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Measuring Principle
Phase Measurement
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Mechanics

86 mm
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Versions

3835

SR10

RS232

300m

4175

Analoge (0-5V/4-20mA)

RS232

300m

3975

Analoge (0-5V/4-
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RS232

1000m

4835

CANbus (AiCaP)

RS232

300m
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Features

Å No oxygen consumption
ï Not stirring sensitive

ï Low fouling sensitivity

Å Long time stability
ï Example of stable operation for several years

ï Infrequent calibration 

ï Low maintenance

Å No pressure hysteresis

Å Fast response, T63 <8 sec (4330F)

Å Rugged design
ï Deployment depth down to 6000m

Å Compact
ï Outputs calibrated data directly

ï No need for special signal conditioner

Å Advanced and flexible interface
ï Can be connected directly to computer without special software

ï Polled or non-polled operation

ï Plug & play functionality
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Fast response foil

Sensing Layer

Optical Isolation Layer

SubstrateSensing Foil

Å T63 < 8 seconds 

Å (<25 sec for standard foil)

Å Drawbacks
ï Less rugged

ï Sensitive to direct sunlight 
(>15000 lux)

Pst3-NOP

non-

stirred

stirred

t67 8s 6s

t90 15s 10s

t99 30s 18s

Pst3-N189

non-

stirred

stirred

t67 24s 23s

t90 68s 47s

t99 290s 95s
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Applications
Moorings
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Long time data series
Drake Passage (approximately 4000 m depth)
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Applications
Data buoys
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Applications
Floats

Photo Credit: Howard Freeland
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Long time data series
Denis Gilbert et al., Argo Science Workshop 3, 

Hangzhou, China, March 27, 2009

Photo Credit: Howard Freeland
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Applications
Gliders

Image provided courtesy of NOAA's Aquarius Reef Base at the University of North Carolina Wilmington

max. depth

2000 (6000) m
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Applications
Ferry box/ Voluntary Observing Ships

Image by 

COSYNA/HZG 

Image by 

COSYNA/HZG 
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Applications
òInvoluntary platformsó

Photo Credit: Christophe GUINET,

CEBC-CNRS, France

Oxygen µmol/l

Image: Christophe GUINET,

CEBC-CNRS, France

Kerguelen

Islands

Antarctica
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Hydes et al (2009)  demonstrated the 

performance of optodes to measure 

oxygen on ferry box systems.  No sensor 

drift was detected in any of the data series.

Ferry boxes

Körtzinger et al (2004, 

Nature)  used 

autonomous Argo floats 

to measure the 

ventilation of the 

Labrador Sea.  Since 

this paper optodes on 

Argo floats have shown 

stabilities of 4+ years. 

Other recent papers 

Johnson et al (2010, 

Nature) on Nitrate & O2 

in the North Pacific 

subtropical gyre.

Argo floats, ~400 with O2

Nicholson et al (2008) deployed Seagliders 

(http://www.seaglider.washington.edu) in the 

subtropical North Pacific gyre and made 

measurements to quantify net community 

production. Optodes showed no signs of 

drift over the 9 month deployment period. 

Methods are suggested to compensate for 

slow response of the sensor.

Sea Gliders

Uchida et al (2008) compared eleven 

optodes with several thousand Winkler 

data on cabled CTD instruments for 

profiling down to 6000 m. The work 

includes suggestions for improved 

calibrations, pressure effect and 

compensation for slow response.

Cabled CTD

Sommer et al (2008) described an automatic 

system to regulate oxygen levels and to 

measure sediment-water fluxes during in-situ 

sediment incubation at vent sites

Gas Exchange Chamber

Optodes have played a central role in fauna 

incubators in deep sea applications. Drazen et al 

(2005) developed a hyperbaric fish incubator. 

Fauna Incubators

Optode related 

papers 

The basic technique and an 

evaluation of its functioning in aquatic 

environments  Tengberg et al (2006)

Gradients

McGillis et al (2011) studied 

the metabolism of Cayo 

Enrique Reef, using in situ 

methods including the 

boundary layer gradient and 

enclosure techniques.
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Long time data series

Yuichiro Takeshita et al., Poster presented at AGU 

fall meeting, San Francisco,  Dec 2010
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Calibration

Based on experiments from HYPOX 
optode calibration workshop in December 
2009 we are building a multipoint 
calibration system.

Sealed vessel design provides constant O2 
concentration over the temperature range.

Initial tests started, expected to be 
operational during January 2012
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CO2 Optode under development

Based on AADIôs oxygen optode design and PreSens 
sensing foil we are developing a CO2 optode.
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Buffer

H2O

Polymer

CO2

Carbonic 

acid

pH 

sensitive 

dye.

PreSens 

DLR 

Reference 

Particle

CO2 Optode, sensitive foil

Patent No. EP 1000345 (B1), Method and device for referencing fluorescence intensity signals
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