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Air Pollution Affects Everyone

Causes lung cancer, alzheimer’s, and cardiovascular diseases?

Allows Covid-19 and other respiratory diseases to spread faster?

Debilitates people with respiratory issues®

‘ Severely reduces cognition affecting health & productivity*

Indoors 2-5X worse than Outdoors and as much as 100x° ‘ ’

8 million deaths/year, $5 trillion in welfare costs, $225B in lost income?®

Particles are the biggest source of air pollution; the smallest particles are the most dangerous




The Problem

Air Quality most impacted by the smallest particles
There has not been a cost-effective solution to detect them

Smallest particles (less than 1 micron) stay in the air the longest?,
are hardest to detect, and are the most dangerous FINE BEACH SAND 90um V

What Piera Sees today
VS

Competition
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The Solution

Revolutionary technology identifies ‘What’s In the Air’ to
provide actionable insights and reduce energy costs
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e Hezardous air quality
Particle Sensors, Air Quality Air quality data aggregated Software and services provide real- Al/ML models classify pollutants for
Monitors in the cloud time alerts, insights, mitigation smart, healthy spaces
Accurately measure particles as unique signatures, &9
identify pollutants at a scalable price, monitor compliance to ASHRAE 241 Pier
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Particle Count or Mass?
PC, PM both provide valuable information

PM inexpensive, only useful when air quality is harmful

< PM2.5 is harmful but very fine and ultrafine is worse

< 1 micron particles stay in air longer, have much less mass
PC data can be used to calculate mass

PC technically challenging, expensive

Piera’s technology delivers PC and PM affordably
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Coarse particules
Upper respiratory tract

PMO.L

Fine particules
Lower respiratory tract

Very fine particules
Alvealus

Uttrafine particules
Blood/Whole body

“Among the various air pollutants, fine suspended particles
are the main cause of the health effects of pollution.”

PC data can give more insights about the nature of pollutants and how to mitigate
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ASHRAE, CDC is Rolling Out |AQ Standards

Requires measuring PC <1.0 umin real-time

GOVERNMENT & PUBLIC HEALTH

il ASHRAE Completes Draft of
Bmldmg Sfandard First-Ever Pathogen ARG

ASHRAE 24| For Infection =~ "eetion Standed
Control S—

MEDIA CONTACT:
Karen Buckley Washington

A once-in-a-generation change in building Senior Public Relat
code, raising the bar on indoor air safety. RN

Impact of New Ventilation Guidance, Standard 241 on Energy Costs, Carbon Emissions

Why Equivalent Clean
Airflow Doesn’t Have
To Be Expensive

ATLANTA (May 15, 2023) - ASHRAE annol —
Deﬂ ni n new re irement f r " the completion of the first draft of its standard In May 2023, the U.S. Genters for Disease Control and Prevention (CDC) updated
g q u S o a its ventilation guidance to reduce the airborne transmission of viruses that cause
= % main tair indoor air quality (IAQ), wit diseases like COVID-19 and recommended at least five air changes per hour (ach) of
ted in June and publishing clean air in occupied spaces.! ASHRAE recently issued the first pathogen standard,
building types ccod e sapiseiiog The New War on Bad A Goiiymmsimes oy e e
anticipated in July. A century ago, a well-ventilated equivalent clean airflow (ECAJ) in cubic feet per minute per person (cfm/person) for
building was considered dicil commercial, residential and health-care space types.? Both the CDC and ASHRAE
e . x Z Bt b this thiko Cosid.x 9“°°Ad ol recognize that the recommended clean air targets can be reached using a combination
° Minimum requirements for control of infection ASHRAE Standard 941F Control of infeciioys. Bt DY the time Covid-19 arrived, oulj of outdoor air and air cleaning, This column is  detailed review of simulation results
= o d L L buildings could barely breathe. How ¢ that looked at the energy and carbon impacts of outdoor air ventilation versus hybrid
aerosols provides minimum requiremer that happen? And how do we let the strategies that combi on with ai to meet the newly
M Py established CDC target (ach) and the Standard 241 ECAi.
>-related measures to reduce the risk of  fresh air back in?
e Defines amount of clean indoor air needed per person transmission of COVID-19, influenza, and othe :
By Emity Anthes
airborne viruses in homes, offices, schools, speompessnes neritngandre
e Building Readiness Plan & Infection Risk Management hospitals during periods of high risk. The stancara B e — —
: A L o T e
Mode documentation for facilities offers guidance for creating healthier environments St 112002 i e 10
in the buildings where we work, live, and play, [ ———

e Equivalent Clean Airflow Rate based on size &
occupancy @popPpPY [ 9
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Break-through Air Monitoring Technology

World’s only low-cost sensor comparable to a reference instrument

Custom Particle Processor $50 - $350 $22,000
: : Piera Grimm 11D
PSC-1 (mm x §mm, 32-pin QFN)
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Canaree Air Monitors
(PM, CO2, TVOC, T, H)

Independent particle count data a must for classification of pollutants, improving
human health, and ASHRAE241 )

Piera Systems - Company Confidential p i Crao
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Photadide l Air inlet \ﬂ/

Custom Photon Counting Processor: PSC-1

Measures Particle size and count in unique ‘bins’

Competition Piera

y/ Particle ‘
D Cloud °
. o

Air outlet JL

> Multiple Sizes

Slow Sampling (Khz) l ‘ —
-------------------- Single PM2.5 Threshold ! ﬂ\ ‘ 5§;S;ﬁ;g
l
Sub-Micron Particles il M \{)M( , /V ij, (Mhz)
Estimated Mass PM2.5 Accurately count particles for 7 different sizes
0 at same time like reference instruments
/ 2
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Products and Services

Pollutant Models

¢ Licensable, subscription service

o |-
-

IPS Particle Sensors

* Integration into air quality monitors,
air purifiers, and HVAC equipment

Canaree Air Quality Monitors

« Easy todeploy in Smart Spaces,
Hospitals, Schools, and other verticals
* Wireless Access Points (HPE/Aruba)

provided by Piera
¢ Customer developed in
partnership with Piera
¢ OTA updates

SenseiAQ Software and Services

« Air quality monitoring subscription
service

« Dataand insights from SenseiAQ
software

¢ Stand-alone application or
connected to Piera MS Azure Cloud

« API forintegration with third party
applications

¢ Software updates

rPiera
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|PS: A Software Def

ned Sensor Fam

. Eval Series 5 Series 7
IPS Family
PEK Piera-525 Piera-5100 Piera-5500 Piera-7100

# of Particle Bins 7 5 5 5 7

<0.1 X X X

0.3 X X X
&

S = 0.5 X X X X
5] o ©
oz =4S

L Ea 1.0 X X X X X
= @ <
= =]

=y g 25 X X X X X
S

5.0 X X X X

10 X X X X

Output in Particle Counts X X X X X

o Serial Key for Networking X X X X X

5
3
[ Firmware Upload Capability X X X X X
Limited Programmability X X X X

Y
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(
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Canaree Family of Indoor Air Quality Monitors

Canaree Al Canaree Il Canaree I5
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Real-time text / email alerts and alert logs

Actionable Data and Alerts

SenseiAQ Software and Dashboard

Smoke/vape detected

& e(765) 562-96.. h Ry

Tap to load preview

10:00 AM

Smoke detected!

https://sensei

.pierasystems.com
/device/789

c

Tap to load preview

10:00 AM

®)(© ) e

@ B Text

®

Call

¢

* pected

Recent Alerts

Smoke/vape detected

pcted

pcted

pcted

pcted

10:01am @ 3 =@
3 o =

SenseiAQ Smoke Alert  ibox e

alerts@pierasyste... 10:00 AM
«a
tome v

An event was detected on one of your sensors. You can view
more info here:
https://sensei.pierasystems.com/device/789

Piera Systems
support@pierasystems.com
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Device Details 2 Qv
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Demo - Jay i5 Y Demo - Lounge Area -i5 Demo - Entry I Demo-VR-i5-19 o
£ e orine nine Grine
13 Dashboard
@ Details
1 2 2
& Settings QI (PM25) AQ(PM25), AQI(PM25).
- -
E (" E ’
69.4°F 239% 897 930°F St Lt
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P o s o o o Tempersture
Air Quality: Good m.q“..‘.{ osuuas arsousr oot
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Recent Alerts  .unead Recent Al - s - o - o
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v
Humidity Airprossure cozestimate voceeM

Comprehensive environmental data delivers healthy,
energy efficient indoor spaces



Classifying Pollution Sources with Al

Smokel
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Classification requires accurate particle count and

Feature explorer (28 samples)

X Axis

Visualization layer 1 v

¥ Axis

Visualization layer 2 v

o

@

ZAxis

Visualization layer 3 v

ML/AIl Model for Vape, Tobacco Smoke
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size data, from multiple ‘bins’, over time and Good Air

Piera Competition
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Size (nm)

255 25% | x=0.129

305 |27% | x=0.128

" 355]34% | x=0.118

40's|28% | x=0.136

455 12% | x=0.11

505 | 11% | x=0.0939

555 | 20% | x=0.0993

- 60's]21% | x=0.0813

655 | 17% | x=0.0686
70's | 8.9% | x=0.0617
755 6.7% | x=0.0542

80| 11% | x=0.049

855 | 11% | x=0.0399

Source

Cigarette
Vape

02 0.1 0.0
P1.0 fraction

Time-Evolution of Size Fraction

by Source [~5s intervals]

Only Piera can measure PM0.1-1.0
with 7 distinct particle sizes
Competition cannot classify particles &9
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Vape/Smoke Detection

4 Displaying Last 24 Hours v »

Demo-Cisco3802-15 = 56 Seconds Ago n G [ s
PMIO i) PM2.5 0 PM1.0 0
® Highly accurate event detection; within 30 seconds 4 16 9
- @ -
® Identify smoke or vape from ‘masking’ (air fresheners, AXE) and //\/\~\/ //\/\W /j\/\__\/
a ‘normal’ using ML/AI
SenseiAQ displays events as they happen, sends alerts, logs them
O
Recent Alerts [
LED on Canaree flashes for smoke and [oJUgellE for vape o
SenseiAQ Cloud Dashboard enables
event detection from remote sensors
9
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The AQM Solution Stack

Interactive Air Quality Assessments

Classify Pollutants

— e

User Software

Air Quality Monitors

Sensors

Custom Particle Processing

Microsoft Azure or cloud service of your choice

Alerts: Vape, Smoke, Masking,, ....

SenseiAQ, easy-to-use data visualization software
Canaree family of Air Quality Monitors

IPS, Intelligent Particle Sensors

PSC-1, proprietary ASIC, 3 US patents
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—l_ h e C O m p et | t | O n Sensor Companies AQM Companies

- P;AI;T%W;R aﬁ 4%] kaiterra

SENSIRION @ n IQA”.
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Interactive Air Quality Assessments

Classify Pollutants

User Software

Air Quality Monitors

Sensors

L SN S K KN S
N

Custom Particle Processing
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@gxey) Diverse Markets & Applications & ramen

LECTRONICS

25 “ HITACHI
Healthy Bldgs a POPPY &antrum Filtrowin 'DA’K’N :svtn.hfue’xt -
@ Vape/Smoke, Schools

~ S LONG
education
AUHSD Avon Maitland District School Board u BREATHE

Industrial TROLEXX T sa r’q“ sensorbee Outdoors
TECH enveLo Energy Efficiency

e~ aruba N

EQUINOX

{\‘7’. 5??‘."3& N W
N Health %‘ a0 1
Healthcare KAISER I*I Canada L i o Booel: e q MAX !V;ron%v%

PERMANENTE. Justice Project
197,
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Customer Spotlight: Poppy IAQ Solution

Meets ASHRAE 241 Standard

Measure indoor airflow instantly for BreatheScore Certify.
energy savings, sustainability and Data-driven wellness.
occupant health.

Everything a Field Tech Needs. a

2.61eacH
9264% 2299 min

4 SENSORS

(2
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Customer Spotlight: Trolex

APPG Report
Improving Silicosis
Outcomes in the UK

& i

’ 4%
: % ] ’ “.:
;"ax"‘ ML

Silica — the next asbestos?

“We have picked Piera as our long-term partner to attack a vastly untouched sector with a huge
demand for robust industrial sensing technology”
- CEO, Trolex, Mining and Industrial Solutions

19 FRiera
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Protect Buildings during Wildfire Smoke Events

Focus on Fine Particulate Matter (<PM2.5), establish background levels
before wildfires arrive

Wildfire Season Background

PM; 5 (ng/m’)

300
2504
200+
150+
100+
50+
0 - - - 4 — LJ

PM2.5 Should be as Low as Reasonably Achievable (WHO <15 ug)

“Low-cost PM2ssensors are increasing in availability so are highly recommended to
be considered in new designs or added to existing buildings where practical. These
sensors can act as one of the indicators of the effectiveness of any adaptations or
design features of the HVAC system to reduce the impact of smoke on IAQ. They
can also give information on when to trigger the Smoke Readiness Plan. In addition
to measuring PM2s, some instruments include additional sensors such as for CO,
COgz, relative humidity (RH), or temperature"

P

Canaree -4
-

ASHRAE Guideline 44P

Public Review Draft

Protecting Building Occupants from
Smoke During Wildfire and Prescribed
Burn Events

First Public Review (August 2023)
(Draft shows Proposed New Guideline)

This draft has been recommended for public review by the responsible project committee. To submit a comment on
this proposed standard, go to the ASHRAE website at h

drafts and access the online comment database. The draftis subject to modification unti it is approved for publication
by the Board of Directors and ANSI. Untilthis time, the current edition of the standard (as modified by any published
addenda on the ASHRAE website) remains in effect. The current edition of any standard may be purchased from the
ASHRAE Online Store at h by calling 404-636-8400 or 1-800-727-4723 (for orders in the
USS. or Canada).

hitp://wwwashrae.orgfbookstore

form available on the ASHRAE website, www.ashrae.org.

The appearance of any technical data or editorial material in this public review document does not constitute
endorsement, warranty, or guaranty by ASHARE of any product, service, process, procedure, or design, and ASHRAE
expressly disclaims such.

© 2023 ASHRAE. This draft is covered under ASHRAE copyright. Permission to reproduce or redistribute all or any
part of this document must be obtained from the ASHRAE Manager of Standards e

ASHRAE, 180 Technology Parkway, Peachtree Corners GA 30092
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Indoor Spaces
Optimize Energy, Health, Occupancy, Usage

(= (= 1=

§ * Monitor accurately measure the air quality
* Inform derive insights, identify pollutant sources
* Mitigate energy-efficient methods to clean the air

21

Install Monitors, collect data before investing in mitigation and
committing to Sustainability or ROI goals
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