‘AIRLAB

MICROSENSORS CHALLENGE

ADDAIR AQMESH

Best use : Regulatory Compliance for Fixed Outdoor locations

—_— * kK
Jury’s opinion

Multi-pollutant station for measuring outdoor
air quality. The measurement results for ni-
trogen dioxide and ozone are good, but they
are average for particulate matter (PMyg,
PM,5, PM;) regardless of the particle
size cut-off. Easy to install and implement,
however, data access via the cloud would
benefit from improvement. Especially since
this equipment is expensive.

Evaluation Measured pollutants
Accuracy
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Cost Ergonomics & 0, O Formaldehyde
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Other measurements
Relevance Portability
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e outdoor air
@ indoor air O Odours O Acoustic comfort
@ mobility

o



Detailed test results

MICROSENSORS CHALLENGE 2018
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data recovery

data visualization

measurement’s time step

existence of a real-time alarm

data interoperability

statistical summary

ease of use

noise

prospective need for maintenance (by the user)*
frequency of intervention by a third party”

lifetime™
encumbrance
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number and stake of the sensor’s measured pollutants in view of
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# PORTABILITY!*
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® autonomy’”
. 2 mass
PN volume
# COST investment and running costs over 3 years
11148€
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1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

AEROQUAL AQY-1

Best use : Regulatory Compliance for Fixed Outdoor locations

_ * kK
Jury’s opinion

This sensor is used in outdoor air. It R —

presents fairly satisfactory results for PMs 5 ("

particles but average for nitrogen dioxide. | \

It has a fairly good operating cost, but the -

operation would benefit from being made
easier, particularly the data communication
configuration and the anchoring system,
as well as the date format on the data

management dashboard (not adapted to N
France). L R
Evaluation Measured pollutants
Accuracy
& NO, (NO) O co,
O TsP (O Particles PM,,
& Particles PM, QO Particles PM,
Cost Ergonomics & 0, O Formaldehyde
(O voc O so,
O co (O Particle number
(concentration)
Other measurements
Relevance Portability
&/ Temperature  (O) Atmospheric pressure
Evaluated uses : &/ Humidity (O Luminosity
e outdoor air
@ indoor air O Odours O Acoustic comfort
@ mobility

>AIR@



MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 ® 6 8 10
@ NO,
®e PM,

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)
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@ data recovery

4 data visualization
@® measurement’s time step

4 existence of a real-time alarm
L 4 data interoperability
= - ® statistical summary s

4 ease of use

4 noise
® prospective need for maintenance (by the user)”

® frequency of intervention by a third party* -

° lifetime* =
L encumbrance

autonomy’"*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories
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# PORTABILITY!*
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autonomy’*
o mass

° volume

# COST investment and running costs over 3 years
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1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

AGRISCOPE PM-SCOPE

Best use : Regulatory Compliance for Fixed Outdoor locations

—_— * kK
Jury’s opinion

This beautiful ambient air measuring station
is used for awareness raising applications.
The quality of the measurements is average
for fine particles PMy 5 and unsatisfactory
for PMyo. The device is inexpensive and
easy to install. The environment and data
management is pleasant to use. However,
the recovery of temperature and ambient
humidity data would be a plus.

Evaluation Measured pollutants
Accuracy
O NO, (NO) O CO,
O TsP & Particles PM,
& Particles PM, QO Particles PM,
Cost Ergonomics Oo, (O Formaldehyde
O voc O so,
O co (O Particle number
(concentration)
Other measurements
Relevance Portability
(O Temperature () Atmospheric pressure
Evaluated uses : (O Humidity (O Luminosity
e outdoor air
@ indoor air O Odours O Acoustic comfort
@ mobility

>AIR@



MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 @ 6 8 10
@ PMo
@ PM, ;

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : 6.3 : :
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® data recovery

4 data visualization
o measurement’s time step

L existence of a real-time alarm
data interoperability
" - ® statistical summary - A

L 4 ease of use
noise
O prospective need for maintenance (by the user)*
® frequency of intervention by a third party* g

L 4 lifetime™* -
® encumbrance
autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 @

# PORTABILITY!*

autonomy'*

4 mass

® volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

AIRNATUREL BLUEAIR

Best use : Public or user Awareness for Fixed Indoor locations

—_— * kK
Jury’s opinion

A beautiful sensor for measuring indoor
air, easy to install, with a visual indicator of
pollutant levels. The measurement quality
is good for particles and satisfactory for
VOCs but not very satisfactory for CO,.
However, if the number of measurement
points increases, managing and retrieving
data through a Gmail account can be quite

tedious.
Evaluation Measured pollutants
Accuracy
ONo,(No) @& co,
O TsP (O Particles PM,
& Particles PM, QO Particles PM,
Cost Ergonomics
O o, (O Formaldehyde
& voc O so,
(O co (O Particle number
(concentration)
Other measurements
Relevance Portability
& Temperature () Atmospheric pressure
Evaluated uses : @ Humidity O Luminosity
e outdoor air
e indoor air QO odours (O Acoustic comfort
@ mobility

>AIR@



MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 % 8 10
O CO,
00 PM; 5
@ voC

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| | | ; @ ; ;

0 2 4 6 8 10
@ data recovery
4 data visualization
e’ measurement’s time step
4 existence of a real-time alarm
L 4 data interoperability
= - ® statistical summary - ...
. o ease of use = by
o— noise
- L prospective need for maintenance (by the user)*
y O frequency of intervention by a third party” -
e’ lifetime” .. ﬂ:'-.
@ encumbrance = i
autonomy’"* s

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

: : : ; ; @ ;

0 2 4 6 8 10

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
o mass

° volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

IQAIR AIRVISUAL PRO

Best use : Public or user Awareness for Fixed Indoor locations

Jury’s opinion

This device is designed to measure indoor
air quality, especially for the public. The
quality of the CO, and particle measure-
ment is respectively excellent and very
good, with a good price-quality ratio, which
makes this sensor ideal for awareness
actions, with a static measurement. The
sensor loses accuracy in ambient air. The
price of the sensor is quite attractive. The
ergonomics are satisfactory. Note that
configuring the device before data recovery
does, however, require some practice.

Evaluation

Accuracy

Cost Ergonomics

Relevance Portability

Evaluated uses :
e outdoor air

@ indoor air

@ mobility

1. 8. 8.8

Measured pollutants

O No, (NO) & co,

O Tsp  Particles PM,;
& Particles PM, (O Particles PM,
O 0, (O Formaldehyde
(O voc O so,

O co (O Particle number

(concentration)

Other measurements

&/ Temperature
&/ Humidity
(O odours

O Atmospheric pressure
(O Luminosity

(O Acoustic comfort
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 ®6 8 10
&@— CO,
@ *—0—& PM;,
@—@ 00— PM. ;

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| | | ; @ ; ;

0 2 4 6 8 10

4 data recovery

® data visualization
@® measurement’s time step

4 existence of a real-time alarm
L 4 data interoperability
= - < statistical summary s

L 4 ease of use
® noise
L prospective need for maintenance (by the user)*

O frequency of intervention by a third party”
® lifetime* ._ -
4 encumbrance

O autonomy’"*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

| : : : &P ——

0 2 4 6 8 10

# PORTABILITY!*

0 2 @ 6 8 10

4 autonomy—*
g mass

® volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

ATMOTRACK

Best use : Public or user Awareness for Mobile settings

Jury’s opinion

This device is designed to be installed on
the roof of a vehicle and measure parti-
cles (PMyy and PM,y5). The quality of the
measurements in mobility is good for PMs 5
and satisfactory forPM;o. The data can be
viewed via a well-designed interface. 3G
communication is of high quality and has
not suffered any signal loss. The monitoring
of temperature and humidity would be a
plus and the representation of GPS coordi-
nates would benefit from improvement.

Evaluation

Accuracy

Cost Ergonomics

Relevance Portability

Evaluated uses :
e outdoor air

@ indoor air

@ mobility

1 8.8, 8

Measured pollutants

O No, (NO) O co,

O Tsp & Particles PM,,
& Particles PM, & Particles PM,
O 0, (O Formaldehyde
(O voc O so,

O co (O Particle number

(concentration)

Other measurements

&/ Temperature
&/ Humidity
O odours

O Atmospheric pressure
(O Luminosity

(O Acoustic comfort
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 ? 4 6 o 8 10
O PMo
o PM..;

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : - : :

0 2 4 6 8 10

® data recovery

4 data visualization
® measurement’s time step

@ existence of a real-time alarm
® data interoperability
" - L 4 statistical summary - A

L 4 ease of use
& noise
O prospective need for maintenance (by the user)*
® frequency of intervention by a third party* g

L lifetime™ -
L 4 encumbrance
autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

| : : : & :

0 2 4 6 8 10

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
o mass

P volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration

Entreprise/Company Partenaires du challenge/Challenge’s partners
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‘AIRLAB

MICROSENSORS CHALLENGE

AZIMUT GREENBEE

Best use : Public or user Awareness for Fixed Outdoor locations

—_— * kK
Jury’s opinion

With its sophisticated design, this device is
designed to measure the quality of outdoor
ambient air, and more specifically in urban
areas. The quality of the measurement is
good for nitrogen dioxide and satisfactory for
particulate matter (counting). Data recovery
is done through an APl or an ftp server, this
second solution being more tedious. Some
data losses were also observed. In addition,
the lack of information on temperature and
humidity can be a disadvantage depending
on the use.

Evaluation Measured pollutants
Accuracy
& NO, (NO) O co,
O TsP (O Particles PM,
O Particles PM, QO Particles PM,
Cost Ergonomics O 0, O Formaldehyde
(O voc O so,
O co & Particle number
(concentration)
Other measurements
Relevance Portability
(O Temperature () Atmospheric pressure
Evaluated uses : (O Humidity (O Luminosity
e outdoor air
@ indoor air O Odours O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 ? 4 6 ®8 10
L L X J NO,
00— PN

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| | | @ ; ; ;

0 2 4 6 8 10

® data recovery

® data visualization
o measurement’s time step

@ existence of a real-time alarm
data interoperability

~ SR @ statistical summary

L 4 ease of use

*— noise

o prospective need for maintenance (by the user)*
< frequency of intervention by a third party”

® lifetime”

4 encumbrance

autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

| : : : & :

0 2 4 6 8 10

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
o mass

° volume

# COST investment and running costs over 3 years

; —

0 2 4 6 8 10

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration

Entreprise/Company Partenaires du challenge/Challenge’s partners

Azimut-Monitoring hagerserV|CeS @ /‘///
2006 s el

140 rue du pré de I'Horme TAIR Atm?‘) él:mg
38926 Crolles "

r\l BANQUEdeS‘ﬁ FSTB ‘Empa

~” TERRITOIRES

Meaterials Science and Technology

Ld .
. .
. L ]
ompmengae (g) VEOUIA




‘AIRLAB

MICROSENSORS CHALLENGE

AZIMUT RAMOOOX

Best use : Indoor Air Quality Control

—_— Kk Kk
Jury’s opinion

This complete device is designed for mea- ( .
suring indoor air quality. The quality of the
measurement is good for CO,, satisfactory
for particles with the emphasis on counting o -
rather than mass concentration. Some data

losses were observed. Data recovery is
done through an API or ftp server (more
tedious). Communication can be done on
the SIGFOX network (own closed network
or based on partner operators with low
throughput, low consumption and high
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Evaluation Measured pollutants
Accuracy
O NO, (NO,) @ Co,
O TsP (O Particles PM,
O Particles PM, QO Particles PM,
Cost Ergonomics
O o, (O Formaldehyde
& voc O so,
(O co & Particle number
(concentration)
Other measurements
Relevance Portability
& Temperature () Atmospheric pressure
Evaluated uses : @ Humidity @ Luminosity
e outdoor air
e indoor air QO odours (O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 6 @ 8 10
- CO.,
® < @ PN
0-00 voC

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : ; @ ; ;

0 2 4 6 8 10
@ data recovery
4 data visualization
'’ measurement’s time step
4 existence of a real-time alarm
L 4 data interoperability
= - < statistical summary - ...
. o ease of use = by
o— noise
- L prospective need for maintenance (by the user)*
y O frequency of intervention by a third party” -
e’ lifetime” .. ﬂ:'-.
@ encumbrance = i
autonomy’"* s

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 10

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
®—  mass

> volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

CAIRPOL CAIRNET

Best use : Regulatory Compliance for Fixed Outdoor locations

—_— * kK
Jury’s opinion

This device is to be used to monitor the
quality of outdoor ambient air. The quality
of the measurement for nitrogen dioxide is
good but has shown variations depending
on the sensors. The installation is easy with
the option of a solar panel power supply.
The website is complete with easy data
extraction. However, particle measurement
is not very satisfactory. Malfunctions have
led to data loss, and the cost of the device
is rather high. An evolution of design could

be a plus.
Evaluation Measured pollutants
Accuracy

& NO, (NO)) O co,
O Tsp  Particles PM,;
& Particles PM, (O Particles PM,

Cost Ergonomics
O 0, (O Formaldehyde
(O voc O so,
O co (O Particle number

(concentration)

Other measurements

Relevance Portability
&/ Temperature & Atmospheric pressure
Evaluated uses : &/ Humidity (O Luminosity
e outdoor air )
@ indoor air O Odours O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4® 6 8 10
L J o NO,
. PM,,
L 4 PM, 5

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| | | ; @ ; ;

0 2 4 6 8 10

® data recovery

4 data visualization
o measurement’s time step

@ existence of a real-time alarm
® data interoperability
® statistical summary e =

L 4 ease of use
® noise
® prospective need for maintenance (by the user)*
® frequency of intervention by a third party* g

L 4 lifetime™ -
F encumbrance
® autonomy'*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 @
# PORTABILITY!*

| : B— : : :

0 2 4 6 8 10
® autonomy'*
< mass
P volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration

Entreprise/Company Partenaires du challenge/Challenge’s partner
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‘AIRLAB

MICROSENSORS CHALLENGE

CLARITY NODE-S

Best use : Regulatory Compliance for Fixed Outdoor locations

—_— Ak Ky
Jury’s opinion

This multi-pollutant sensor is designed to
measure outdoor air quality. Data qual-
ity is satisfactory for NOs andPMys5. A
Smart Calibration algorithm is available,
developed from the reference monitoring
network. However, PM;, and ozone are
missing for more comprehensive outdoor
air monitoring. The device is easy to install,
discreet but with a pleasant design, and
the possibility of installing a solar panel
is a plus. However, it is important to read
the instructions carefully before configuring
and starting the measurement. Some data
losses were observed at one of the stations.

Evaluation Measured pollutants
Accuracy
& NO, (NO) O co,
O TsP QO Particles PM,,
& Particles PM, QO Particles PM,
Cost Ergonomics Oo, (O Formaldehyde
O voc O so,
O co (O Particle number
(concentration)
Other measurements
Relevance Portability
&/ Temperature  (O) Atmospheric pressure
Evaluated uses : & Humidity (O Luminosity
e outdoor air
@ indoor air O Odours O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 6 8 10
L *—©O NO,
® PM,

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : —@— :

0 2 4 6 8 10

® data recovery

4 data visualization
o measurement’s time step

@ existence of a real-time alarm
® data interoperability

~ SR @ statistical summary

L 4 ease of use
*— noise
O prospective need for maintenance (by the user)*
O frequency of intervention by a third party”
o lifetime™*
L encumbrance
o’ autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 @
# PORTABILITY!*

| : : B | ;

0 2 4 6 8 10
< autonomy’*
< mass
® volume

# COST investment and running costs over 3 years

0 2 4 6 8 10

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

DECENTLAB DLR1.3

Best use : Public or user Awareness for Fixed Indoor locations

Jury’s opinion

This sensor is intended for indoor use for
CO; measurement. The measurement
quality is very good for this pollutant. The
sensor has very good ergonomics with an
excellent autonomy. The box is easy to
install on a wall, in a workplace or at home.
The APl is functional and the sensor is easy
to use. However, this sensor would benefit
from measuring several pollutants.

Evaluation

Accuracy

Cost Ergonomics

Relevance Portability

Evaluated uses :
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O co (O Particle number

(concentration)

Other measurements

&/ Temperature
&/ Humidity
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@/ Atmospheric pressure
(O Luminosity

(O Acoustic comfort
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 6 @ 10
© co.

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

0 2 4 6 8 10
@ data recovery
4 data visualization
O measurement’s time step
@ existence of a real-time alarm
L 4 data interoperability
o ® statistical summary - ...
’ ® case of use = by
o— noise
- L prospective need for maintenance (by the user)*
y O frequency of intervention by a third party” -
® lifetime* e
@ encumbrance = i
® autonomy!” s

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories
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# PORTABILITY!*

| : : : 7.7, ;

0 2 4 6 8 10

® autonomy'*
o mass

° volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

DECENTLAB Multisensor

Best use : Public or user Awareness for Fixed Indoor locations

—_— Kk ko
Jury’s opinion

This device is intended for measuring air
quality inside buildings. For a rather attrac-
tive price, it measures CO, and VOCs. It
comes in the form of a wall box that can
be easily integrated into different indoor
environments. Operating on batteries, it has
an excellent autonomy (3 years) and its API
is functional. While the quality of measure-
ments is very good for CO,, it is average
for VOCs. However, only one prototype
could be tested within the framework of this
challenge, its commercialization is planned
for the end of 2018.

Evaluation Measured pollutants
Accuracy

O NO, (NO) @ CO,
O TsP O Particles PM,
O Particles PM,, QO Particles PM,

Cost Ergonomics O 0, O Formaldehyde
& voc O so,
O co (O Particle number

(concentration)

Other measurements

Relevance Portability
&/ Temperature & Atmospheric pressure
Evaluated uses : &/ Humidity & Luminosity
e outdoor air )
@ indoor air O Odours O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 ? 4 6 D 8 10
- CO.,
& voC

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

: : : ; ; @ ;

0 2 4 6 8 10

@ data recovery

4 data visualization
O measurement’s time step

4 existence of a real-time alarm
L 4 data interoperability
= - ® statistical summary s

ease of use

prospective need for maintenance (by the user)*

frequency of intervention by a third party” -

lifetime* -

encumbrance

]
o— noise
o
o
g
® autonomy'*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 @
# PORTABILITY!*

| : : : — :

0 2 4 6 8 10
® autonomy'*
®—  mass
O volume

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

ECOMESURE ECOMSMART

Best use : Public or user Awareness for Fixed Outdoor locations

Jury’s opinion

This device is designed to measure ambient
air quality. The quality of the measure-
ment is satisfactory for nitrogen dioxide
but the quality of the particulate matter
(PMyg, PMs 5, PM;) is less so. Malfunctions
could be observed with a blockage of the
equipment. The data recovery platform
would also need to be improved in terms
of acquisition speed (several hours to re-
cover two weeks of data) and by facilitating
extraction for several results with the same
time stamp.

Evaluation

Accuracy

Cost Ergonomics

Relevance Portability

Evaluated uses :
e outdoor air

@ indoor air

@ mobility
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Measured pollutants

& NO, (NO)) O co,
O Tsp  Particles PM,;
& Particles PM, & Particles PM,

& o, (O Formaldehyde
O voc O so,
O co (O Particle number

(concentration)

Other measurements

&/ Temperature
&/ Humidity
(O odours

@/ Atmospheric pressure
(O Luminosity

(O Acoustic comfort
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 ® 6 8 10
—& NO, O L 2 PM,
@ Lo d PM,, L L 4 03;
I ® PM..

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

0 2 4 6 8 10
@ data recovery
L 4 data visualization

@® measurement’s time step

4 existence of a real-time alarm
L 4 data interoperability
= - < statistical summary s

L 4 ease of use
L noise
® prospective need for maintenance (by the user)”

® frequency of intervention by a third party* -

® lifetime* -

L encumbrance
autonomy’"*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

| : : : & :

0 2 4 6 8 10

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
o mass

® volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

ECOMESURE ECOMZEN

Best use : Indoor Air Quality Control

—_— * kK
Jury’s opinion

This sensor is used in indoor air. It comes
in the form of a box whose design al-
lows easy integration into different indoor
environments and has the advantage of

measuring several pollutants (CO-, total 1
VOCs and TSP particles). The quality of the —
measurement is satisfactory for CO, but not [ ‘
very satisfactory for VOCs and particulate

matter. The data recovery platform could
also be improved in terms of the speed of
data acquisition (6 hours to recover two
weeks of data) and by facilitating extraction
for several results with the same time

stamp.
Evaluation Measured pollutants
Accuracy
O No, (NO)) & co,
& TSP QO Particles PM,,
O Particles PM, QO Particles PM,
Cost Ergonomics
O o, (O Formaldehyde
& voc O so,
& co (O Particle number
(concentration)
Other measurements
Relevance Portability
&/ Temperature & Atmospheric pressure
Evaluated uses : & Humidity (O Luminosity
@ outdoor air )
@ indoor air O Odours O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 ® 6 8 10
O C- CO, co
o voC
® L TSP

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| | | ; @ ; ;

0 2 4 6 8 10

@ data recovery

4 data visualization
@® measurement’s time step

4 existence of a real-time alarm
L 4 data interoperability
= - < statistical summary s

L 4 ease of use
o— noise
® prospective need for maintenance (by the user)”

® frequency of intervention by a third party* -

L 4 lifetime* -

L 4 encumbrance
autonomy’"*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 ? 10
# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
o mass

° volume

# COST investment and running costs over 3 years

; >

0 2 4 6 8 10

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

ETHERA NEMO-XT

Best use : Regulatory Compliance for Fixed Indoor locations

—_— Ak Ky
Jury’s opinion

Designed for monitoring indoor air for
professional use, this device has the ad-
vantage of being multi-pollutant (VOC,
CO,, particles, and formaldehyde as an
option). The device is easy to install. The
optional measurement of formaldehyde is
an advantage, even if it is punctual (by
means of optical tongues) and can have
a significant impact on the operating cost.
The measurement of CO, and particulate
matter is satisfactory, but the measurement
of VOCs is unsatisfactory.

Evaluation Measured pollutants
Accuracy

O NO, (NO) @ CO,
O Tsp  Particles PM,;
& Particles PM, QO Particles PM,

Cost Ergonomics O 0, & Formaldehyde
& voc O so,
O co (O Particle number

(concentration)

Other measurements

Relevance Portability
&/ Temperature & Atmospheric pressure
Evaluated uses : &/ Humidity (O Luminosity
e outdoor air )
@ indoor air O Odours O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 : 4 & 6 8 10
00 CO, @ —& PM; 5
O ©® voC

@ *—o PM,,

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

: : : ; @; ;

0 2 4 6 8 10

@ data recovery

4 data visualization
O measurement’s time step

4 existence of a real-time alarm
L 4 data interoperability
= - ® statistical summary s

L 4 ease of use
o— noise
L prospective need for maintenance (by the user)*

O frequency of intervention by a third party”

4 lifetime* ._ -
L encumbrance

® autonomy'*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 10

# PORTABILITY!*

| : : —@ | ;

0 2 4 6 8 10

® autonomy'*
o mass

® volume

# COST investment and running costs over 3 years

0 2 4 6 8 10

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration

Entreprise/Company Partenaires du challenge/Challenge’s partner

ETHERA

2011

628 rue Charles de Gaulle ’A'R@ Atm?) ég;lg
38920 Crolles )

r\l BANQUE des CSTB ©@Empa

~” TERRITOIRES fefuturen consiruction Watetls Science and Technology

N° SIREN 520944182
www.ethera-labs.com

@facebook.com/ethera.Iabs @ . M .

(@ @EtheraLabs b “oenae () VEOUA




‘AIRLAB

MICROSENSORS CHALLENGE

EYNIX SenselnAlR

Best use : Public or user Awareness for Fixed Outdoor locations

—_— * K
Jury’s opinion

This device is designed to measure ambient

air quality. lts cost is reasonable and it

makes it possible to monitor the main out-

door air pollutants (NO-, particulate matter

PM;o and PM, 5, and ozone). However, the

quality of the measurement is not very sat- a
isfactory for all pollutants. Despite a change .
of initial cells, only data from one station .
could be recovered. No interface could be

tested. Communication is via LoRA (open

network based on a collaborative model

with low throughput, low power and high

range).

Evaluation Measured pollutants
Accuracy
& NO, (NO) O co,
O TsP & Particles PM,
& Particles PM, QO Particles PM,
Cost Ergonomics & 0, O Formaldehyde
(O voc O so,
& co (O Particle number
(concentration)
Other measurements
Relevance Portability
&/ Temperature & Atmospheric pressure
Evaluated uses : &/ Humidity (O Luminosity
e outdoor air
@ indoor air O Odours O Acoustic comfort
@ mobility

>AIR@



Detailed test results

MICROSENSORS CHALLENGE 2018

Evaluated uses :
@ outdoor air

@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 @ 6 8 10
® NO, ] 03;
PM;,
@ PM; 5

# ERGONOMICS

based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

0 2 6 8
® data recovery
® data visualization
& measurement’s time step
® existence of a real-time alarm
® data interoperability
® statistical summary
\ 4 ease of use
L noise
< lifetime™*
L 4 encumbrance

autonomy’*

10

O prospective need for maintenance (by the user)*
O frequency of intervention by a third party”

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of

its competitive categories

0 2 6 8 10
# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
. 2 mass
PN volume
# COST investment and running costs over 3 years
4260€
0 2 é 6 8 10

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

HABITATMAP AIRBEAM-1

Best use : Personal Awareness of Pollution

Jury’s opinion

This sensor has been designed to raise
public awareness of pollution. It is a very
good pedagogical tool, with a participative
platform, but it is no longer for sale. Never-
theless, given its use by a large community,
it seemed interesting to include it in this
challenge. The measurement of PMsyjs
particles is satisfactory. It is quite attractive
in relation to its cost and it is open source.
However, a smartphone (under Android)
and Bluetooth communication are required
for data measurement and recovery via
e-mail.

Evaluation Measured pollutants
Accuracy

O No, (NO) O co,

O Tsp O Particles PM,
& Particles PM, (O Particles PM,

Cost Ergonomics

O o, O Formaldehyde
(O voc O so,

O co (O Particle number

(concentration)

Other measurements

Relevance Portability
& Temperature () Atmospheric pressure
Evaluated uses : @ Humidity O Luminosity
:%ngg?;i?‘r O odours (O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 6 @ 8 10
Ol PM, ;

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : : &— :

0 2 4 6 8 10

L data recovery

4 data visualization
® measurement’s time step

@ existence of a real-time alarm
data interoperability

%, - @ statistical summary

L 4 ease of use
noise
O prospective need for maintenance (by the user)*
® frequency of intervention by a third party* g

® lifetime* g

L 4 encumbrance
o autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 @

# PORTABILITY!*

0 2 4 6 8 10
< autonomy’*
®——  mass
o volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

HABITATMAP AIRBEAM-2

Best use : Personal Awareness of Pollution

—_— * kK
Jury’s opinion

This device is designed for raising public
awareness of pollution. This second version
presents new functionalities (3G, Wifi...) as
well as the measurement of PM;, and PM;
particles, in addition to fine particles PMy 5.
The quality of the PM;y measurements is
satisfactory, that of the fine particles PMy 5
a little less than for its first version, and
that of the PM; could be improved. The
sensor has an interesting design. It is quite
attractive in relation to its cost and is open
source. However, it only works on Android
and some older versions of smartphones
may have compatibility issues.

Evaluation Measured pollutants
Accuracy

O No, (NO) O co,

O Tsp  Particles PM,;
& Particles PM, & Particles PM,

Cost Ergonomics

O o, (O Formaldehyde
(O voc O so,

O co (O Particle number

(concentration)

Other measurements

Relevance Portability
& Temperature () Atmospheric pressure
Evaluated uses : &7 Humidity (O Luminosity
:%nggro;i?w O Odours O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 @ 6 8 10
O PMo
00 PM, ;
o0—o PM,

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

: : : ; @; ;

0 2 4 6 8 10

@ data recovery

4 data visualization
@® measurement’s time step

4 existence of a real-time alarm
L 4 data interoperability
statistical summary

ease of use

noise

prospective need for maintenance (by the user)*
frequency of intervention by a third party” -
lifetime* =

LoD

L 4 encumbrance
O autonomy’"*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

: : : — : : -

0 2 4 6 8 10

# PORTABILITY!*

| : : —@ | ;

0 2 4 6 8 10
O autonomy’*
®—  mass
> volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

MANN+HUMMEL OURAIR

Best use : Public or user Awareness for Fixed Indoor locations

—_— Kk ko
Jury’s opinion

This device is mainly intended for monitor-
ing indoor air for particles, VOCs and CO,.
The measurement quality is excellent for
CO,, satisfactory for VOCs and very good
for particulate matter. Its large touch screen
and design are undeniable assets. A high
quality is found in the ergonomics of data
visualization, the data recovery platform
and the user experience. The possibility of
setting up a local index would be a plus.

Evaluation Measured pollutants
Accuracy
O No, (NO) & co,
O TsP & Particles PM,
& Particles PM, QO Particles PM,
Cost Ergonomics O 0, O Formaldehyde
& voc O so,
O co (O Particle number
(concentration)
Other measurements
Relevance Portability
& Temperature () Atmospheric pressure
Evaluated uses : &/ Humidity (O Luminosity
e outdoor air
@ indoor air O Odours O Acoustic comfort
@ mobility
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 6 5 10
&@— CO. - PM,,
@@ PM, 5
o8- voC

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : : 7.4y :

0 2 4 6 8 10

L data recovery

® data visualization
® measurement’s time step

@ existence of a real-time alarm
® data interoperability

%, - @ statistical summary

® ease of use

L noise

® prospective need for maintenance (by the user)*
O frequency of intervention by a third party”

® lifetime”

L encumbrance

O autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

| : —@)— ~D :

0 2 4 6 8 10

# PORTABILITY!*

0 2 4 6 8 10
O autonomy’*
< mass
® volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

MEO BLUE

Best use : Public or user Awareness for Fixed Indoor locations

Jury’s opinion

Station initially designed for indoor air but
tested in different environments and in mo-
bility. In fixed positioning, the data quality is
good for particles, for measurements in in-
door and outdoor air (preferably sheltered),
and even very good for VOCs. Moreover,
data extraction is not easy even if the
Dashboards can be customized according
to needs. For indoor air measurements, the
absence of CO; measurement is a limiting
parameter. For mobile use, the sensor is
clearly not accurate.

Evaluation

Accuracy

Cost Ergonomics

Relevance Portability

Evaluated uses :
e outdoor air

@ indoor air

@ mobility

1 8.8, 8

u

Measured pollutants

O No, (NO) O co,

O Tsp & Particles PM,,
& Particles PM, & Particles PM,
O 0, (O Formaldehyde
& vocC O so,

O co (O Particle number

(concentration)

Other measurements

&/ Temperature
(O Humidity
O odours

O Atmospheric pressure
(O Luminosity

(O Acoustic comfort
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MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 @ 4 !E l 8 10
@ @ =T PMo O, voc
O0C 00— 0—0 PM. 5
@ PM,

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

: : : — :

0 2 4 6 8 10

@ data recovery
4 data visualization
O measurement’s time step
4 existence of a real-time alarm
L 4 data interoperability
= - ® statistical summary - ...
. o ease of use = by
L noise
- ® prospective need for maintenance (by the user)”
y ® frequency of intervention by a third party” -
e’ lifetime” .. ﬂ:'-.
@ encumbrance = i
autonomy’"* s

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

— o0

0 2 4

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
®—  mass

o volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

NANOSENSE E4000NG

Best use : Indoor Air Quality Control

—_— ok h Kk
Jury’s opinion

This device is to be used for indoor air qual-
ity monitoring and can be supplemented
with other Nanosense sensors. The quality
of the CO, measurement is excellent and
the VOC measurement is good. It is a mate-
rial whose price is quite attractive, intended
for professional use, and not targeting the
general public. Especially since installation
and handling require specific equipment
and skills. Note : the acquisition and control
hubs have not been tested as part of this
challenge.

Evaluation Measured pollutants
Accuracy

O No, (NO) & co,
O Tsp O Particles PM,
O Particles PM, (O Particles PM,

oo Ergonomics O o, (O Formaldehyde
& vocC O so,
O co (O Particle number

(concentration)

Other measurements

Relevance Portability
& Temperature () Atmospheric pressure
Evaluated uses : &/ Humidity (O Luminosity
:ic;wlg[gg:);i?‘r O Odours O Acoustic comfort
@ mobility

>AIR@



MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 6 8® 10
@— CO.
O voC

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : 5.8, : :

0 2 4 6 8 10

® data recovery

® data visualization
® measurement’s time step

@ existence of a real-time alarm
data interoperability
¥ @ statistical summary - A

L 4 ease of use

noise

prospective need for maintenance (by the user)*
frequency of intervention by a third party” g

lifetime* =
L encumbrance
autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 @
# PORTABILITY!*

? 2 4 6 8 10

1%

autonomy
® mass

4 volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration

Entreprise/Company Partenaires du challenge/Challenge’s partners
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‘AIRLAB

MICROSENSORS CHALLENGE

NANOSENSE E5000M

Best use : Indoor Air Quality Control

—_— ok h Kk
Jury’s opinion

This device is to be used for indoor air qual-
ity monitoring and can be supplemented
with other Nanosense sensors. The quality
of the CO, measurement is very good but
the tests were disrupted by some blockages
of the acquisition (1 to 2 per week). It is an
attractive material in relation to its price. It
is intended for professional use and is not
intended for the general public. Especially
since installation and handling require
specific equipment and skills.

Note : the acquisition and control hubs have
not been tested as part of this challenge.

Evaluation Measured pollutants
Accuracy

O No, (NO) & co,
O Tsp O Particles PM,
O Particles PM, (O Particles PM,

oo Ergonomics O o, (O Formaldehyde
& vocC O so,
O co (O Particle number

(concentration)

Other measurements

Relevance Portability
& Temperature () Atmospheric pressure
Evaluated uses : &/ Humidity (O Luminosity
:ic;wlg[gg:);i?‘r O Odours O Acoustic comfort
@ mobility

>AIR@



MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses

0 2

4 ? 8 10
-®—— CO,
@ voC

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : 5.8, : :

0 2 4 6 8 10

® data recovery

® data visualization
® measurement’s time step

@ existence of a real-time alarm
data interoperability

- a @ statistical summary - A

L 4 ease of use

noise

prospective need for maintenance (by the user)*

frequency of intervention by a third party” g

lifetime* -
L encumbrance
autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 @
# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
® mass

> volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration

Entreprise/Company Partenaires du challenge/Challenge’s partner
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‘AIRLAB

MICROSENSORS CHALLENGE

NANOSENSE P4000

Best use : Indoor Air Quality Control

—_— Ak Ky
Jury’s opinion

This device is to be used in indoor air and
can be supplemented with other Nanosense
sensors. The quality of the PM;y measure-
ment is good, but it needs to be reviewed
for smaller particles (PMy; and PMy). It
is a material with a rather attractive price,
intended for professional use, which does
not target the general public. Especially
since installation and handling require
specific equipment and skills.

Note : the acquisition and control hubs have
not been tested as part of this challenge.

Evaluation Measured pollutants
Accuracy

O NO, (N0, O co,
O Tsp  Particles PM,;
& Particles PM, & Particles PM,

Cost Ergonomics O 0, O Formaldehyde
O voc O so,
O co (O Particle number

(concentration)

Other measurements

Relevance Portability
(O Temperature () Atmospheric pressure
Evaluated uses : (O Humidity (O Luminosity
:ﬁwlg[gé)?;i?‘r O Odours O Acoustic comfort
@ mobility

>AIR@



MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 @ 6 8 10
O PMo
@ PM.
@ PM,

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : 5.8, : :

0 2 4 6 8 10

® data recovery

® data visualization
® measurement’s time step

@ existence of a real-time alarm
data interoperability
¥ @ statistical summary - A

L 4 ease of use
noise
prospective need for maintenance (by the user)*

frequency of intervention by a third party” g

lifetime* -
L 4 encumbrance
autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

| : : — : :

0 2 4 6 8 10

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
®  mass

° volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration

Entreprise/Company Partenaires du challenge/Challenge’s partners
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‘AIRLAB

MICROSENSORS CHALLENGE

NANOSENSE P5000

Best use : Indoor Air Quality Control

—_— ok h Kk
Jury’s opinion

This device is for indoor use and can be
supplemented with other Nanosense sen-
sors. The quality of particle measurement
(PMyp and PMs 5) is good. It is an attractive
material in relation to its price. It is intended
for professional use, and does not target the
general public. Especially since installation
and handling require specific equipment
and skills.

Note : the acquisition and control hubs have
not been tested as part of this challenge.

Evaluation Measured pollutants
Accuracy

O No, (NO) O co,
O Tsp  Particles PM,;
& Particles PM, (O Particles PM,

oo Ergonomics O o, (O Formaldehyde
(O voc O so,
O co (O Particle number

(concentration)

Other measurements

Relevance Portability
(O Temperature () Atmospheric pressure
Evaluated uses : (O Humidity (O Luminosity
:ﬁwlg[gé)?;i?‘r O Odours O Acoustic comfort
@ mobility




MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 ? 4 6 ® 8 10
Omm 4 PM;,
000 PM; 5

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : 5.8, : :

0 2 4 6 8 10

® data recovery

® data visualization
® measurement’s time step

@ existence of a real-time alarm
data interoperability
¥ @ statistical summary - A

4 ease of use

noise
prospective need for maintenance (by the user)*
frequency of intervention by a third party” g

..O’

lifetime* =
L encumbrance
autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

| : : : & :

0 2 4 6 8 10

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
@~ mass

O volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

NANOSENSE QAA-M

Best use : Indoor Air Quality Control

—_— ok h Kk
Jury’s opinion

This unit is to be used for outdoor air to
provide reference information to indoor air
sensors. The quality of the measurement
of PMyy and PMs 5 particles is very good.
It is a material with a rather attractive cost,
intended for professional use. Especially
since installation and handling require spe-
cific equipment and skills. Direct application
for outdoor air measurements could be
interesting to study.

Evaluation Measured pollutants
Accuracy

& NO, (NO)) O co,

O Tsp  Particles PM,;
& Particles PM, (O Particles PM,

Cost Ergonomics

O 0, (O Formaldehyde
& voc O so,

O co (O Particle number

(concentration)

Other measurements

Relevance Portability
(O Temperature () Atmospheric pressure
Evaluated uses : (O Humidity (O Luminosity
:ﬁwlg[gé)?;i?‘r O Odours O Acoustic comfort
@ mobility

>AIR@



MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 2 4 6 8 10
@ PMo

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| : : 5.7} : :

0 2 4 6 8 10

® data recovery

® data visualization
® measurement’s time step

@ existence of a real-time alarm
data interoperability

- a @ statistical summary - A

4 ease of use

noise
prospective need for maintenance (by the user)*
frequency of intervention by a third party” g

lifetime* =
L encumbrance
autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

| : : : & :

0 2 4 6 8 10

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
@~ mass

< volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

RUBIX POD

Best use : Public or user Awareness for Fixed Indoor locations

—_— * kK
Jury’s opinion

Connected station intended for use in
indoor air quality monitoring. A design that
indicates the level of pollution with LEDs.
It is well designed in terms of ergonomics
and has the ability to recover data every
10 seconds. The measurement quality is at
best quite satisfactory (CO;), but needs to
be reviewed for particles.

Evaluation Measured pollutants
Accuracy

O NO, (NO) @ CO,
O Tsp  Particles PM,;
& Particles PM, QO Particles PM,

Cost Ergonomics O 0, & Formaldehyde
O voc O so,
& co (O Particle number

(concentration)

Other measurements

Relevance Portability
(O Temperature &7 Atmospheric pressure
Evaluated uses : &/ Humidity & Luminosity
:ﬁwlg[gé)?;iflr @ Odours O Acoustic comfort
@ mobility

o




Detailed test results

MICROSENSORS CHALLENGE 2018

Evaluated uses :
@ outdoor air

@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
| : 3 35 : : :
0 2 4 6 8 10
® < CO,
@ PM;
O PM. 5
# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)
| : : : 7.4y :
0 2 4 6 8 10
@ data recovery
4 data visualization
@® measurement’s time step
® existence of a real-time alarm
L 4 data interoperability
o < statistical summary - ...
’ ® case of use -
4 noise
- L prospective need for maintenance (by the user)*
y O frequency of intervention by a third party” -
® lifetime” -
@ encumbrance = i
autonomy’"* s

# RELEVANCE of the measured pollutants :
its competitive categories

number and stake of the sensor’s measured pollutants in view of

0

# PORTABILITY!*

# COST

2 4 6 8 10
? 2 4 6 8 10
autonomy’*
L 2 mass
° volume
investment and running costs over 3 years
4884€
2 4 6 6 8 10

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

RUBIX WT1

Best use : Public or user Awareness for Fixed Outdoor locations

Jury’s opinion

This sensor is intended for outdoor air
measurement. It is a beautiful device, well
designed in terms of ergonomics, which
has the ability to recover data every 10
seconds. It has the advantage of offering
the monitoring of many pollutants. The
measurement of nitrogen dioxide is good,
but the quality of measurements of other
pollutants needs to be improved or even
revised (PMyy), especially since this sensor
is expensive.

Evaluation

Accuracy

Cost Ergonomics

Relevance Portability

Evaluated uses :
e outdoor air

e indoor air

@ mobility

* X

Measured pollutants

@ N02 (Nox) O 002
O Tsp  Particles PM, |
& Particles PM, & Particles PM,

A 0, (O Formaldehyde
O voc & S0,
& Co (O Particle number

(concentration)

Other measurements

&/ Temperature
& Humidity
@ Odours

(O Atmospheric pressure
(O Luminosity
&7 Acoustic comfort

>AIR@



MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
i . . e mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses
0 : 4 ® 6 8 10
- NO. L PM; 5
@ 033 @ PM,
@ PMU]

# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)

| | | ; @ ; ;

0 2 4 6 8 10
@ data recovery
L 4 data visualization

@® measurement’s time step

4 existence of a real-time alarm
L 4 data interoperability
- < statistical summary B

® ease of use
L noise
L prospective need for maintenance (by the user)*

® frequency of intervention by a third party* -
° lifetime* =

> encumbrance

autonomy’"*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 @ 8 10
# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
o mass

PY volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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‘AIRLAB

MICROSENSORS CHALLENGE

VAISALA AQT-420

Best use : Public or user Awareness for Fixed Outdoor locations

— *
Jury's opinion
_E___ © _ﬂ_.-
This device is intended for measuring out-
door air. It is easy to install despite the need  e— ———
to separate the measurement module from
the communication module. This complete N
station has very good nitrogen dioxide A—,
results but the quality of measurements for A ———i,
particulate matter is generally unsatisfac- —
tory, especially since its price is high. The P -
ergonomics for data recovery would also be >
. . . h——ﬂ
perfectible since only one day at a time can
be recovered. U
Evaluation Measured pollutants
Accuracy
& NO, (NO) O co,
O TsP & Particles PM,
& Particles PM, O Particles PM,
Cost Ergonomics & o, (O Formaldehyde
O voc & so,
& co (O Particle number
(concentration)
Other measurements
Relevance Portability
&/ Temperature  (O) Atmospheric pressure
Evaluated uses : &/ Humidity (O Luminosity
@ outdoor air
@ indoor air O Odours O Acoustic comfort
@ mobility

>AIR@



MICROSENSORS CHALLENGE 2018

— Evaluated uses :
Detailed test results ® outdoor air
@ indoor air
@ mobility
# ACCURACY on 3 microsensors based on the SET method (Fishbain & al. 2017) ealluses

o o+
N
N
(o))
o

10
oeo NO. @ 03;
° oo PM,,
@ PM. 5
# ERGONOMICS based on several sub-criteria (data vizualisation, ease of use, autonomy, ...)
| : : F— : :
0 2 4 6 8 10
® data recovery
4 data visualization
® measurement’s time step
@ existence of a real-time alarm
® data interoperability
- ® statistical summary SR
. O ease of use = iy
® noise
- < prospective need for maintenance (by the user)*
- L 4 frequency of intervention by a third party” g
® lifetime* =
O encumbrance kol

autonomy’*

# RELEVANCE of the measured pollutants : number and stake of the sensor’'s measured pollutants in view of
its competitive categories

0 2 4 6 8 10

# PORTABILITY!*

? 2 4 6 8 10

autonomy’*
o mass

PS volume

# COST investment and running costs over 3 years

1 Regarding mains-operated sensors, autonomy is only taken into account for portability
* This parameter was not directly evaluated : it was graded based on the manufacturer declaration
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