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The changing paradigm of air quality monitoring

Current Approach
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monitoring capabilities and perhaps provide
avenues to new air monitoring applications”
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Sensor nodes developed at Federal University of Santa

Wi-Fi Module
ESP28266-01

UART BUS NO. 3

Alphasense Sensors

C0-B4
NO2-B43F
0OX-B431

502-B4

H25-B4

SOLAR
CONTROLLER &
POWER
MANAGEMENT

5V

Arduino Mega 2560

12C BUS

UART BUS NO. 2

SPIBUS

RTC
module

RS485
Transceiver|

SD Card

RS485 BUS

Catarina

SPEC
DGS-CO
968-034

SPEC
DGS-NO2

SPEC
DGS-03
968-042

SPEC
DGS-502
968-038

GPS Module
GY-NEOGMV2

o B o

E

Power Bank

Wi-Fi Module
ESP8266

UART BUS NO.1

POWER
MANAGEMENT

UART BUS NO. 3

Arduino Mega 2560

5VDC

Indication
leds
D35, D36, D41
RS485
Transceiver
UART BUS NO. 2

SPIBUS

SD Card

RS485 BUS

Mobile sensing node

SPEC
DGS-CO
968-034

SPEC
DGS-NO2

SPEC
DGS-03
968-042

SPEC
DGS-502
968-038




Static sensor node deployment

Installed at the University campus
* Sensor:

Prototype of a static sensor node
developed at the laboratory

* Close to a street with regular flow of
heavy vehicles (public transportation)

* First period of measurements:
March 14, 2020 - May 26, 2020
(Solar panel and battery)

* Second period of measurements:

July 14, 2020 - September 3, 2020
(Connected to electric power network)




Mobile sensor node deployment

e Sensors:

Prototype of a mobile sensor node developed at the
laboratory

Sniffer 4D from Shenzhen Soarability Technologies e
Co., Ltd. (uses Alphasense sensors)

* Measurements were taken on streets with medium
traffic and residential areas during a time span of four
weeks

* Readings were made from Monday to Sunday at three
different moments of the day according to traffic pattern

Intense traffic (07HO0 — 10HO0)
Quite traffic (14HOO — 16H00)
Intense traffic (17HO0 — 19HO00)



Main goals

* Preliminary analysis on the sensors’ performance

* Questions:

- Are the responses of sensors from different manufacturers correlated for the same
pollutant?

- Do the sensors detect daily and weekly variations on traffic patterns?
- Do sensors' responses correspond to the level of pollution expected at specific locations?

- What is the effect of environmental conditions, like temperature or relative humidity, on
sensor response?
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Preliminary results static sensor node: sensors outputs
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CO Concentration (mg/m?)

Preliminary results static sensor node: readings from second

campaign not considered
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Preliminary results static sensor node: sensors outputs
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CO Concentration (mg/m?3)

Preliminary results static sensor node: normalized outputs

Time series of sensors outputs (March 14, 2020 - May 26, 2020)
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Preliminary results static sensor node: normalized outputs

Time series of sensors outputs (March 14, 2020 - May 26, 2020)
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Preliminary results with static sensor node: are the outputs of
the sensors correlated?

Alphasense CO-B4 vs. SPEC DG5-CO 968-034

Normalized time series of sensors outputs (March 14, 2020 - May 26, 2020) (March 14, 2020 - May 26, 2020)
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Preliminary results with static sensor node: correlation
between sensors trends

Trends of sensors outputs (March 14, 2020 - May 26, 2020) Normalized trends of sensors outputs (March 14, 2020 - May 26, 2020)
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Normalized trends of sensors outputs (March 14, 2020 - May 26, 2020)

10 -
0.9
0
0.7 -
06
05 1
0.4 1
ER

0.2 1

Preliminary results with static sensor node: sensors trends
Kly pattern

and wee

.lf“'| h
: 1 |

| II'.i 1'1 | ,_!1 1’
f |& ! | vl 1’. rt g I J ] | ' \ 07
| | | |/ |f‘l | ! A1 o . i
\| J I"[ J‘I}lfl || '1 I ““
| f H ||||," \[v o
| ' 1 'f.f I'Il l. / v 'r D5
| \J
. 'Ir! | n-fl / 0.4
f \ ||)J
INJIJ- 03
I —— 5PEC DGS5-CO 968-034 -
Alphasense CO-B4
16 L} el 06 13 20 27 1 18 L3
zﬁru

Datetime

Normalized weekly behavior of sensors trends
(March 14, 2020 - May 26, 2020)

10 A

09 4

0.8 1

Sensar
B SPEC DGS-CO 968-034
B Alphasense CO-B4

Satulrday Sunlday

Mor:day

'[Jesl,day Hednnlesday Thurlstlay Friciay

SPEC sensor remained with little variation
throughout the week




Normalized trends of sensors outputs (March 14, 2020 - May 26, 2020)
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Preliminary results with static sensor node: relation with long
term relative humidity
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Preliminary results with mobile sensor node: Comparison
between concentration levels on streets according to traffic
patterns
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Conclusion

The responses from Alphasense and Spec sensors were not correlated
The Alphasense CO-B4 sensor detected higher concentrations during rush hours

The daily variation on relative humidity was the main driver for the responses of the Spec
Sensors

Long term variation of Spec DGS-CO sensor response wasn’t correlated to relative humidity
Alphasense CO-B4 sensor showed very low correlation to relative humidity

SPEC Sensors weren’t sensitive to the level of ambient air CO concentrations to which they
were exposed in the static node



Conclusion

No considerable differences were perceived between readings taken on different areas (streets
and residential) or different days of the weeks (weekday and weekend)

Sensor showed higher values in rush hours but this could have been influenced by the relative
humidity

Further hardware improvement should be made on filtering electrical noise and on airflow

Both mobile and static nodes will be tested against reference instruments on the laboratory



Thank you!

Contact: fernando.campo@posgrad.ufsc.br
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