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Increase of ventilation 
systems using CO2 sensors

CETIAT research project « PR 39 - IAQ sensors »

Objectives :
1. Develop a protocol for characterising CO₂ sensors
2. Identify the strengths and weaknesses of these sensors.

Project co-financed by Eurovent Certita Certification and followed by 15 
manufacturers (ventilation, flitration, air cleaner)

IEQ 

Energy 
consumption +

European regulations 
(EPBD, ERP) 

At french level 
(GS14)

At european level 
(CEN\TC 247)

Ongoing work on common 
testing framework for CO2 

sensors

How to test the drift ?
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Experimental setup : literature review 
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« Batch » : airtight space and 
one-shot CO2 injection

Pereira 2022

« Continuous » : continuous CO2 injection 
compensate the air change

Banister 2019

Small test cell

Mylonas 2019

Room size test cell
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Experimental setup : literature review 
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For Indoor / Outdoor Batch / Continuous Temperature Humidity Pressure

Othman 2025 indoor No steady state (pattern)

Banister 2019 indoor Continuous

Baldelli 2021 indoor Continuous

Mylonas 2019 indoor Continuous

Petersen 2018 indoor Continuous

Pereira 2022 indoor Batch

Marinov 2018 indoor Batch

Janke 2023 Indoor specific Batch

Dubey 2024 outdoor No steady state / / /

Rivero 2023 outdoor Batch

Müller 2020 outdoor Continuous

Controled Measured Neither controled nor measured
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Experimental setup : CETIAT bench
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D Mass flowmeter

Control valve

CO2
Cylinder

N2
Cylinder

Humidifier

Contains: 
• CO₂ sensors for testing
• Ambient sensors (temperature, 

relative humidity, pressure)

Dilution bench

D

D

D

150 𝑚𝑚

460 𝑚𝑚

200 𝑚𝑚

Test chamber

Climatic chamber

Gas 
outlet

CO2 analyser

Test chamber Climatic chamber
Dilution bench

Experimental set-up : validation
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Flowmeters 
Reference 

measurement  

• Reference CO2 concentration • Test chamber homogeneity

• Comparison between two experimental 
setups at CETIAT

Rashig rings

Direction of 
the flow

• Smoke-generating device
• CO2 measurement at 3 positions of the inlet plan
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Low-cost CO2 sensors : overview
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Two technologies based on CO2 infrared absorption at 4,2 µm 

Non Dispersive Infrared (NDIR) Photoacoustic Spectroscopy (PAS)

Other technologies :
• Electrochemical (EC) : less stable and accurate than infrared (Dubey, 2024)

• Metal oxide Semiconductor (MOx or MOS) : « eCO2 » low performance (Demenaga, 2021; Moreno-Rangel, 2018)

• Thermal conductivity (new technology) : need oxygen in the test gas

Laser (4,2 µm) with 
periodic pattern Periodic 

temperature 
elevation

Periodic gas 
dilatation = sound

Microphone

(Figaro website :
https://www.figarosensor.com/product/feature/cdm7162.html) (Duquesnoy et al., 2018)

9

10



Low-cost CO2 sensors : overview
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Non Dispersive Infrared (NDIR) Photoacoustic Spectroscopy (PAS)

Two automatic calibration methods

Laser (4,2 µm) 
with periodic 

pattern

Periodic 
temperature 

elevation
Periodic gas 
dilatation = 

sound

Microphone

Calibration

Automatic Baseline Calibration (ABC) Dual wavelength

NDIR PAS NDIR X PAS

(Figaro website :
https://www.figarosensor.com/product/

feature/cdm7162.html)

(Senseair website : 
https://senseair.com/the-

senseair-abc-algorithm/)

(Figaro website :
https://www.figarosensor.com/

product/feature/cdm7162.html) (Duquesnoy et al., 2018)

Choice of sensors for testing
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Manufacturer Technology Automatic calibration method Price (€)*

Senseair NDIR Automatic Baseline Calibration 57

Sciosense NDIR Automatic Baseline Calibration 17

Winson NDIR Automatic Baseline Calibration 11

Sensirion NDIR
Automatic Baseline Calibration

+ Dual wavelength
31

Amphenol NDIR Dual wavelength 86

Sensirion PAS Automatic Baseline Calibration 62

* Indicative prices with distributors
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Testing protocole t = 0 (without drift)
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Discussions

- Ventilation experts

- Sensors manufacturers 
experts (Sensirion, Sciosense, 
Senseair, Amphenol, Belimo, 
Altra, Siemens)

Litterature review

- Scientific articles (6 articles)

- Standards:
1. CEN/TS 17660-1:2021 “ Air quality -

Performance evaluation of air quality sensor 
systems” (outdoor)

2. ASTM D8624 − 25 “Standard Test Method for 
Evaluating CO₂ Sensors or Sensor Systems 
Used in Indoor Applications” 

Method in 2 
paths
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Testing protocole t = 0 (without drift)
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Steady state conditions : 
CO2 , temperature (T°), humidity (RH) Uniformity Hysteresis Repeatability Response 

time

Level 1 : simple – 
easily repeatable 
to evaluate drift 

(next step)

CO2 : 400, 800, 1100,1800
T° = 20 °C
HR = 50% 6 sensors Up and 

down X2 1 step up

Level 2 : T° / 
HR

T° : 15, 20, 25, 30 °C for CO2 800 
and 1800 ppm, HR 50 %

HR : 20, 40, 60, 80% for CO2 800 
and 1800 ppm, T° 20°C

6 sensors / / /

16 pts

16 pts

Sensor manufacturers alert point !
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Drift evaluation protocole
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Test  
t = 0

1 year 
of use

Test 1Cycles 
HR /T° Test 2 Dirtying Test 3

Climatic chamber

Forced 
calibration

Forced 
calibration

Office? 
Dwelling ?

Oil mist ? 
(filter dirtying 
inspiration)

What cycles ? 
How many ?
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Next steps
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• July 2026 : Sensor testing (t = 0) planned
• 26-27 August 2026 : CEN/TC247 Workshop for CO2 sensors testing
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Thank you for your attention
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