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90% of our time is spent
indoors
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INDOOR AIR QUALITY ISATOP FIVE ENVIRONMENTAL RISK TO PUBLIC HEALTH

[SOURCE: EPA]

* WHO —“up to 30% of buildings have
poor air quality, ... sick-building
syndrome”

= ASHRAE 62.1-2016

Ventilation for Acceptable Indoor Air Quality

= CO2 in schools <1000ppm
= CO2 in offices <800ppm
= Should never exceed 1200ppm

Air Quality in schools is among the
worst
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90% of companies expenditure is
employment cost.

Increasing productivity is
biggest cost reduction
opportunity.
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CO2 MEASUREMENTS AS PROXY FOR COVID-19 TRANSMISSION RISK

4 < Smart
~v~ Buildings

= CO2 levels in buildings strongly correlate
with airborne spread of infection.

= Higher CO2 levels in a room likely mean
there is a higher chance of transmission
if an infected person is inside.

Optimal Ventilation is key factor in
lowering the risk.
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THE FUTURE OF AIR QUALITY MONITORING

FINE-GRAINED
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* COST EFFECTIVE
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OUR APPROACH
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TESTING INTHE FIELD: SOME OF OURTESTBEDS

HOLST CENTRE EINDHOVEN 4 ™
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TESTING IN THE FIELD: HOLST CENTRE, EINDHOVEN 50 SENSORS
‘mmec NG

ambracing 2 batier e

Each room is different = one
sensor per room
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CO2 SENSOR BENCHMARKING INTHE LAB

= Gas Lab/Field experiments of Indoor Air Quality Sensors
= Sensor characterization in Gas Lab
= Sensor accuracy: gain and offset
= Signal to noise ratio
= Sensor-to-sensor variance
* Humidity interference
= Observation of Calibration algorithm in action
= Comparing sensor with reference equipment

= Benchmark sensor with other sensors

= Accelerated ageing

= Temperature cycling, extreme temperatures
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NDIR CO2 SENSOR DRIFT
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CALIBRATION DATA PROCESSING PIPELINE

| Long-term: days/weeks/months | Adaptive feedback for
| Short-term/On-the-fly: minutes | e R Ell_ggr_ltbr_ni ————————————————————————————
Calibration

Sensor Data Parameters for

1 1
v 1
1
from All nodes Network-wide C > Chosen node :
Calibration I:D I
Algorithms :
1
1
8 |:{>> Data IN > Outliers > Denoising > Cors:ﬁig:ate> C:(:i:sr::e > Data OUT > 8

Calibrated
Data

Raw * Read sensor data  * Detect /correct * Remove noise * Compensate for  * Apply calibration  * Write calibrated
Data from Chosen poor quality data T/RH variations parameters sensor data for

node Chosen node
Lab-based / Datasheet - ?j Parameters for
Sensor l:> u

Characterization Chosen node

Compensation
Parameters
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IMEC CLOUD CALIBRATION ALGORITHM

"Merge multiple sensor measurements in
the cloud

pam

= Automatically detect when/if/how to
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CO2 PREDICTION MODEL

pi_6 15 mins ahead prediction

Input:
Historical data: last hours

Output:

IPr'ecliicted future |5 minutes room comfort
eve

- trigger application-specific actions
(HVAC, User Notification,Window/Door
control, ...)

Fully Data Driven: Room characteristics can be learned
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VISUALIZATION AND ANALYTICS
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ADDING MORE SENSORS

Cco2

Comfort And
Productivity

Comfortable

and Healthy
Spaces

Particle
Matter

Healthy
Homes and
Offices
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EIT QUASIMODO: INDOOR-OUTDOOR POLLUTION
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Workplace Vitality Hub
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TAKE AWAY

= Healthy Buildings requires real-time
cost-effective Air Quality Monitoring.

- choose the right sensors

- choose the right deployment for your
application

= Sensors are not enough: data need to
automatically calibrated.

= Software and Algorithms are key added
value: same hardware, multiple services
on top.



