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| have a passion for gas sensing!

Everyone should have access to
high-resolution and real-time
air-quality data.

Sensealr | | | |

GRAPHENE 2022 AACHEN GERMANY 2



The ULISSES team!

AIR SENSORS
FOR EVERYONE,

HENE
HEBE
HEENE EVERYWHERE

OXFORD

INSTRUMENTS

-/,/SCI P ROM Fabrication equipment business

Science, Management &
Communication

S ICN29 Pz

Institut Catala
de Nanociéncia
| Nanotecnologia

Physics modelling
research

SEVER:

QOCHOA

Scientific communication
and management

der Bundeswehr

Universitdt jc} Miinchen

Material research

Smart sensor research
MOEMS research

o Graphenea

Graphene fabrication business
GRAPHENE 2022 AACHEN GERMANY

Sensealr

€9

Opto-electrical

Develop gas sensor technology device research
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Together we make an
optical gas sensor chip!
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WHY WE MEASURE CO,

V2 | | i
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We cannot sense or smell air quality. = L Y-
CO, is an indicator for airborne disease How does C0, affect the human body?
spreading. o
00 —
CO, reduces cognitive performance and
productivity.
15000 ppm Shortness of breath and increased
. heart beat frequency
CO, causes diseases.
Ventilation control saves energy and can — P
extend range of e-vehicles.
1000 ppm ——
I Recommended indoor concentration
CO, can be used to map outdoor soppm | LY
pO”UtiOn_ 600ppm —— —— Overventilated
400ppm —— — Freshair (normal outdoor
concentration)
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WHY WE MEASURE CO, %{ -

We cannot sense or smell air quality. = 2

CO, is an indicator for airborne disease
spreading.

“)B(Oﬂ‘m'a ¢ :

CO, reduces cognitive performance and
productivity.

CO, causes diseases.

Ventilation control saves energy and can
extend range of e-vehicles.

CO, can be used to map outdoor

pollution.
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We cannot sense or smell air quality.

CO, is an indicator for airborne disease
spreading.

CO, reduces cognitive performance and
productivity.

CO, causes diseases.

Ventilation control saves energy and can
extend range of e-vehicles.

CO, can be used to map outdoor
pollution.
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We cannot sense or smell air quality.

CO, is an indicator for airborne disease
spreading.

CO, reduces cognitive performance and
productivity.

CO, causes diseases.
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WHY WE MEASURE CO.
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We cannot sense or smell air quality. 17:05
: L : : Discovery

CO, is an indicator for airborne disease ‘ < Aercast
spreading. -

031D2ADD
CO, reduces cognitive performance and
productivity.
CO, causes diseases. 0%

Ventilation control saves energy and can
extend range of e-vehicles.

CO, can be used to map outdoor 1
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WHY WE MEASURE CO,
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We cannot sense or smell air quality. e bility = ;B
CO, is an indicator for airborne disease = Direct human health risks of increased

. atmospheric carbon dioxide
spreading.

Tyler A. Jacobson®', Jasdeep S. Kler®2, Michael T. Hernke ®34*, Rudolf K. Braun®, Keith C. Meyer®
and William E. Funk’

Growi id 1Zg that i tally rel | i in €O, (<5,000 ppm) may pose direc -~ ased

health."' ing at pheric CO, trati could make ady p more freg

CO, reduces cognitive performance and g s st Wommmime-, “de

in higher-level cognitive abilities, bone demi lizatios , kidney calci ion. ~ ‘

p rod u Ct iV ity. ?::;'y;::;iglzngrindifate‘slpoten‘:ii:::'I_|ea|t|| n'.sJki:';:'thlZ)z e:pnsure:as I- “5 o

for urban air befor~
overlooked stressor of the modern and/or i~

CO, exposure, to identify mitigation =* t

understand the potential heal** a\
CO, causes diseases. . \'(\3“ ne

Ventilation control saves energy ancp“
extend range of e-vehicles. al

CO, can be used to map outdoor and
pollution. ot st

(yAs
per EEE
g EEN

July 7th 2022 GRAPIS wa e fgects & o HNEHN



WHY WE MEASURE CO.,

We cannot sense or smell air quality. nawee
CO, is an indicator for airborne disease Et';f(‘;:l
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WHY WE MEASURE CO,

We cannot sense or smell air quality.

CO, is an indicator for airborne disease
spreading.

CO, reduces cognitive performance and .__.
productivity. -
HOW FAR YOU CAN GO TODAY AT 0°C, 1 PERSON FULL VENTILATION

BY COMPUTERS,
LIGHTS ETC

CO, causes diseases.

HOW FAR YOU CAN GO TODAY AT 0°C, 1 DROWSY PERSON WITH RECIRCULATION -

Ventilation control saves energy and can
extend range of e-vehicles.

FAR YOU CAN GO TODAY AT 0°C, 1 PERSON-DEMAND CONTROLLED VENTILATION
CO, can be used to map outdoor
pollution.

NOLLYTLLNIA XYW
NO NOLLVINDHIO3H

EEN
EER
July 7t 2022 GRAPHENE 2022 AACHEN GERMANY 11 EEN



WHY WE MEASURE CO,

We cannot sense or smell air quality.

CO, is an indicator for airborne disease

spreading.

CO, reduces cognitive performance and

productivity.

CO, causes diseases.

Ventilation control saves energy and can

extend range of e-vehicles.

CO, can be used to map outdoor
pollution.
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WHY WE MEASURE CO,

We cannot sense or smell air quality. =

CO, is an indicator for airborne disease

spreading. Wemeéd Jow-cost sensors that
CO, reduces cognitive performance and [ Can be |nteg rated everyWherel
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CO, causes diseases.

Ventilation control saves energy and can
extend range of e-vehicles.

CO, can be used to map outdoor i o7 G BN _ /I Ses SIS |
pollution. o i) Wl e o R RS G et GoogleRarth

EEE
EEN
July 7th 2022 GRAPHENE 2022 AACHEN GERMANY 13 HEHEH



Big data and machine learning
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Big data and machine learning
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Chip integrated NDIR gas sensors

Source Mirror

- cavity
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Chip integrated NDIR gas sensors
TE, A =4.24 um

July 7th 2022 GRAPHENE 2022 AACHEN GERMANY




Chip integrated NDIR gas sensors

X Electrode
- \
Evanescent
mid-IR

Graphene
based

Broad-

band

thermal

IR emitter

Waveguide

spiral Phase-locked
gas suspended
absorption graphene
cavity mid-IR detectors
Wavelength JWL*S

selective 3 g J CHF,/C,H,
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waveguide /_\qu%}\ .
H,0

; |
mid-IR detector couplers o,
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Thank you for your attention!

This project has received funding from the
European Union’s Horizon 2020 research
and innovation programme under grant
agreement No 825272 (ULISSES).




The experts are here!

What else do you want to
know more about or discuss?

Please raise your hand!
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The experts are here!

What else do you want to
know more about or discuss?

Text questions or topics to:

+46 70 240 46 89
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