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1 - IAGOS - Technical Concept

IAGOS objective is to provide scientific instrumentation for
atmospheric monitoring, to be operated on commercial aircraft

on a routine basis over decades

Technical development is a balance between :

Scientific needs

 Relevant measurements
 Existing research/industrial technologies
 High level performances (precision …)
 Long periods operation, stable calibration

Aeronautic requirement

 Aircraft environment
 Fully automatic, low maintenance
 Certification on commercial aircraft
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1 - IAGOS - Technical Concept

 In the last 10-20 years, IAGOS developed 
airborne instrumentation which matches the 
requirements for atmosphere observation in 
the different domains

 We propose different configurations for 
IAGOS equipped aircraft

 This technical effort from the IAGOS partners 
is to be continued in the coming years

 The limitations are the aeronautic 
certification and airlines operations

Future option under

development
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2 – IAGOS - System Description

 Basic system is 107 kg (with 1 Package2 : + 60 kg)

 Inlets on existing removable plate (no specific holes on fuselage)

 After IAGOS removal, only 5 brackets remain on aircraft frames   

Package 2 (one only) :
a: NOy (FZJ)
b: NOx (FZJ)
c: Aerosols (FZJ)
d: CO2, CH4 (MPI-BGC)
e: Air quality (FZJ)

2 bottles :
a,b: Oxygen
c: Butanol
d: Air
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2 – IAGOS - System Description

Cockpit Pushbutton
Inlet Plate from inside

IAGOS Control Panel

IAGOS System
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2 - IAGOS - System Description

 System works fully automatically (no action required on ground or in flight)

 System automatically starts when the aircraft is powered

 Data are recorded from Take-Off to Landing (Air Speed > 50 knots)

 Position and Meteo parameters are recorded every 4 sec via Arinc-429 reception.

 Data are transmitted to CNRS after landing 
via GSM included in the Package1

(activated WoW and fwd Cargo Door opened)
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30° N

60° N

IAGOS – Flight Taipei – Vancouver
Depart : 28.07.2015 16:58 UTC
Arrival : 29.07.2015 03:53 UTC

Very High

Pollution from Asia

CO > 300 ppb

Stratospheric

Ozone

O3 > 200 ppb

Clean air over

Taiwan

CO < 100 ppb

Altitude

Clouds

TAIPEI VANCOUVER

Altitude

Clouds
Pacific

Convection

O3 < 20 ppb

Pollution from Asia

CO > 150 ppb

2 - IAGOS - System Description
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 Structure justification
Airbus load factors (up to 9g in x)

 Electrical justification
Protections
Aircraft electrical load Analysis

 Safety analysis
Laser : only in flight
GSM transmission : only on ground

 Instruction for Continued Airworthiness

 No impact on aircraft operations (incl. ETOPS)

Certification had to follow EASA CS25 rules “Large Aeroplanes”

3 - IAGOS - Certification
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 Additional aircraft : Revision of the STC

 STC Extension to local authorities for non 
European aircraft :

3 - IAGOS - Certification
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3 - IAGOS - Certification

 EASA STC Package 2d is available for all aircraft – To be extended to Taiwan and FAA
 Other Package2 STC are under process

 Package 2d has been integrated
and tested on Lufthansa A330

 Package 2d will start operations this month
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MRO FACILITIES WHERE 10 IAGOS SYTEMS WERE INSTALLED (2009 – 2017)

 Iagos system is designed and produced by Sabena Technics (Part 21)

 Installation can be performed by any Part 145 MRO

 CNRS and Sabena Technics provide on-site support

4 - IAGOS - System Installation



www.iagos.orgwww.iagos.org

Page 12/18

Step 1 :   Structure installation

Step 2 :   Electrical installation

Mechanical installation kit

4 - IAGOS - System Installation

 Aircraft selection 6 months before inst.

 Installation kit and SBs production

 Installation during scheduled layover (3 weeks)

Step 3 :   IAGOS Package1 system installation

Step 4 :   Ground Test Procedures (GTP)

No Flight Test requested
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4 - IAGOS - System Installation



www.iagos.orgwww.iagos.org

Page 14/18

4 Airworthiness tasks (< 10 M/H per year) :

 Inlet Plate inspection (4 months)
 Safety Relays checks (8 years)
 Smoke detection check (2 years)
 Cockpit P/B check (2 years)

Recommended tasks (< 20 M/H per year) :
Replacement of scientific equipments

every 2 to 6 months :
 Package1
 BCP
 H2O
 Package2

4 - IAGOS - System Operations

IAGOS system maintenance is minimum
for the airlines :
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IAGOS Logistics Flowchart

 Shipping of serviceable LRU to airlines
 Shipping of unserviceable LRU to research institutes
 Conformity check by MO to issue EASA Form1
 Serviceable LRU on stock at IMC
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 Germany
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 France

4 - IAGOS - System Operations
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8 IAGOS aircraft are now in operation (2 A340 are retired) :

A340 (2011), A330 (2015)

A340 (2012) , A330 (2016, 2017)

A340 (2013), A330 (2017)

A330 (2013)

A340 (2014)

A330 (2017)

4 - IAGOS - System Operations
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5 – Technical Perspectives

 NEW INSTRUMENTS :
 Smaller instruments
 New measurements
 System reconfiguration
 RRT time transmission of the data

 ADDITIONAL AIRCRAFT/AIRLINES
 Increase the global coverage (Africa, South America, Polar Routes)
 IAGOS objective is to equip 15-20 aircraft

 NEW AIRCRAFT
 A330neo : Short term

 Equivalent to A330
 First commercial by TAP
 Fly over the next 20-30 years

 A350 : Investigation with Lufthansa for Caribic
 Complex aircraft : composite structure, computer controlled electrics
 Definition belongs only to Airbus at the moment

 A320 : Long term, for Air Quality
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THANKS TO 6 AIRLINES SUPPORTING IAGOS


