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Compact air quality sensors: opportunities
and challenges

Opportunities Challenges

= Monitoring with lower cost and higher = Coping with lower accuracy data
spatial density than with conventional  than with reference analyzers

methods = Validation and suitable uses for new

= Potential for game changer in types of products and data
— Traffic management (low emission zones)
— Modelling and forecasting
— Personal exposure, health assessment
— Hot spot and perimeter monitoring
— Developing countries

= Lagging regulations
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EU legislation on indicative measurements

/\ "...fixed measurements shall be used to assess the ambient
air quality. Those fixed measurements may be
supplemented by modelling techniques and/or indicative
measurements to provide adequate information on the

spatial distribution of the ambient air quality.”
Upper assessment

threshold

v

"... a combination of fixed measurements and modelling
techniques and/or indicative measurements may be used to
assess ambient air quality.”

Lower assessment
threshold

v

Pollutant concentration

"... modelling techniques or objective-estimation techniques
or both shall be sufficient for the assessment of ambient air
quality.”

Source: Directive 2008/50/EC on ambient air quality and cleaner air for Europe
o ——. L T -
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Vaisala new air quality transmitters for
supplementary air quality networks

AQT410 AQT420

Measures NO,, SO,, CO and O,

Measures NO,, SO,, CO and O;and
also PM, . and PM,, Particulate Matter
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Measurement technology

Electrochemical cells using advanced Optical laser particle counter
adaptive compensation algorithms = 90° scattering
- = 10 size bins
temperature humidity
ssssssss din: sensor readin
: i = PM, s and PM,, pg/m?
\. W
-
AQT400 algorithm
sensor input corrected signal ¢ flow
. conc;ntratio - \: :
sensor history history [ |

P detector
L~ 75 (photodiode)
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Some co-location test sites
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5 x AQT420, 5 weeks test, Jul-Aug 2017

Helsinki Region Environmental

Services Authority




NO, response / AQT3
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Hourly data

O, response / AQT3
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NO, correlations; R? =

0.79-0.87
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CO correlations / R2=0.57-0.78

AQT1CO
0.7 09
06 y=06532x+0.0091 08
R*=0.7008 .-~ 0.7
0.5
I 0.6
0.4 05
ol 04
a3 — a
s 03
0.z
L ] ® 0.2
01 01
1] 0
o 0.2 0.4 0.6 0.8 1
®  CO(mg/m3)  =eeeees Linear (CO(mgfm3))
AQT4 CO
0.6 09
y=0.4724x40.1127 . 08
0.5 il
<0573 07
0.4 . 06
T 05
03 ,’.' 8
0.4
0.2 . 03
02
01
0.1
"] 0
a 0.2 0.4 06 0.8 1
®  CO(mg/m3)  ceeeeen Linear (CO {mg/fm3))
018
Page © Vaisala

AQT2 CO
Y= 0842 7= 28-05
R*=0.7789 "
a
> L
L]
®
0.2 0.4 0.6 0.8
CO (mg/fm3) e Linear {CO {mgfm3))
AQT5 CO
¥=0.917%+0.0033 .-
R* =0.7898."
e o
L
L
0.2 0.4 0.6 08
CO (mg/m3) Linear (CO (mg/m3))

AQT3 CO
07
0 y=0.6907%x+0.0363 .~
= RT=0.6435 .
05
° .
0.4 =
03 ol °
L]
02
L]
0.1
0 L]
0 0.2 0.4 0.6 0.8 1
®  CO(mgfm3) o Lingar {CO {mg/m3))

Hourly data
20.07.-20.08.2017
Makelankatu traffic site
Unit: mg/m3

Note: low concentrations, little variation

VAISALA



O, correlations; R?=0.71-0.78
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Test results from different environments
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Helsinki Metropolitan Air Quality Testbed

New air quality monitoring infrastructure to Helsinki Metropolitan area:
= Network of 15 air quality sensors to complement regulatory network
= Real time air quality model and forecast based on the improved
resolution data
= Dissemination to citizens through internet, public displays etc.
= Open interface to data for application development

= Services for air quality forecasting, alerting, traffic, urban planning —
local IT startups encouraged to utilize open data

VAISALA  pegas
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HELSINGFORS UNIVERSITET
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Network operational since Jan 2018
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High resolution air quality model

| Vaiééla NM10 collects data

15 AQT420 sensors installed
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