RELIABLE WIRELESS CONNECTIVITY

With patented technologies, a unique operating system and state of the art radio modules we /.(
provide ultra-reliable mesh connectivity for the most business critical applications.

........

AN

il
'u’

LIS ¥ 2
ot ~
L = il

“Smart buildings to the rescue”.

Alexander Hellstrom
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o Setting the stage part 1 - Why Connectivity and Wireless actually
matter and why Change Happens — First gradually, then
Suddenly...

QO Setting the stage part 2 - What's happening in the world of
Technology, Buildings and Indoor Climate

a WISE - How Swegon use wireless technology to create the best
possible indoor climate and at the same time enable new smart
services for you.
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What is a smart building?

o000 Do

Is it a sustainable building?

Is it an energy efficient building?
Is it a green building?

Is it a connected building?

Is it an building that is aware,that can react
on human driven events and in some cases
can predict them?

Is it a building that collects data and exposes
the data so that you can create your own
innovative services and apps for your
tenants?

Or is it all of the above?
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Which building Is the Greenest In
the world?
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e The Edge DeI0|tte s Amsterdam headquarters earned a
.t BREEAM-score 0f 98.36%, which at the time was the highest
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. }.f ! 5; 2019) beaten by the Geelen Counterflow headquarters in
Haelen, Netherlands achlevmg a BREEAM score of 99. 94%
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“The Greenest Building Is...
One That Is Already Built”

Architect Carl Elefante, Director of Sustainable Design at Qunin Evans Architects in Washington, D.C




Cables are our biggest enemy for energy
efficient, sustainable, Green Buildings!
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Introduction...
Alexander Hellstrém

o Computer Engineering, Linkdping, Sweden

o A passionate technerd who love to see technology
and business combined into awesome benefits.

o Been working with “emerging technologies”
(internet, e-commerce, mobility, M2M) and digital
strategies for the last 2 decades.

o As entrepreneur in wireless control system for the
last 5 years.

o CEO - ChiefEnergyOfficer @ LumenRadio

o alexander.hellstrom@lumenradio.com




“When wireless is perfectly applied the whole earth will be converted into a huge
brain.”, Nikola Tesla - 1926
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100% Wireless Controls and Data Collection

WISE OCS
(Occupancy Sensor)
RH, Temp

)
i

WISE IRE
(Indoor Radio
Extender)

1 Analog in 0-10V or
Digital in
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)

WISE RTA
(Room Temperature
Adjuster)

Temp, Set point adj. DI

WISE IORE
(Input/Output Radio
Extender)

2 Analog out 24VDC
2 Analog out 0-10V
1 Analog in 0-10V
1 Condensation sensor

WISE IAQ Multi
(Indoor Air Quality)
VOC or CO2, Temp, RH

WISE SMA
(Sensor Module
Advanced)
VOC, RH, Temp

(Sensor Module

PIR, Temp, LED

WISE IRT
(Infrared Room
Temperature sensor)
Room Temp, Floor temp

WISE SMB

Basic)

L

WISE RTS
(Room Temperature Sensor)
Temp
WISE WCS
(Window Contact Sensor)
Window open/closed, Temp

TUNE WISE
Commissioning
tool




Pre iPhone era Post iPhone era
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Pope Benedict mauguration in 2005 vs. Pope Francis in 2013

Change Happens!

of lumenradio ’First gradually - then Suddenly’



loT - the 3rd wave of connectivity

Connected
Devices (bn)
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30 #3 - Internet of Things

20

#2 — Mobile Internet

10
#1 - Internet

1969 1975 1990 1993 1998 2007 2020
Arpanet TCP/IP HTTP Mosaic Google iPhone ?
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NOKIA
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WHO TO 560 olL?
IHSIDE THE FAMII.Y reuo BLAME FOR | BELIEVE IT

RETIREMENT GUIDE
REMARRY OR SHACK UP?
DYING WITHOUT A WILL

NOVIMAIR 12, mnw-wuouu(ou

COLLEGE

F(f“

NOVEMBER 12 2007

ONE BILLION
CUSTOMERS—
CAN ANYONE
CATCH THE
CELL PHONE KING?
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IPhone 2007
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The only thing we can say for
sure Is that the pace of
technology advancements and

Innovation Is exponentially I

Increasing.
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Exponential Times

CRAY -2 pe

At 1.9 GFLOPS* peak performance, it was the j
fastest machine in the world when it was released .
iPhone 4

& .
Ce lu men radlo * floating point operations per second



The Challenge?



Martec’s Law states that
technology changes at an
exponential (very fast)
rate, but organizations
change at a logarithmic
(much slower) rate.

change

It's very hard for
organisations to change
as “technology is changing
faster than organizations
can absorb change.”

of lumenradio
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Martec’s Law

Technology changes exponentially (fast),
yet organizations change logarithmically
(slow).

Management must strategically
choose which technological
changes to embrace, given the
highly constrained bandwidth
for absorbing organizational
changes.

slow

— —

Jations change at 2
logarithmic rate

-~
rd

this change
gap widens
over time,

— eventually
requiring a
‘reset” of the
organization

by Scott Brinker (@chiefmartec)



“The pace of change has never been this fast, yet it will
never be this slow again.”

Justin Trudeau, Prime Minister of Canada, World Economic Forum 2018



What’s happening in the world of
Technology, Buildings and Indoor
Climate?



What's happening in the connected world

The last
100 meters
connectivity

sennnnnnnnno

Still disconnected

Well proven technology Exponential development
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“When wireless is perfectly applied the whole earth will be converted into a huge
brain.”, Nikola Tesla - 1926
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What are the driving forces
behind wireless connectivity
on commercial buildings
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Our Environment - Market

o Agenda 2030 -> Sustainability -> New Building
Directives and certifications -> The need of
RetroFit.

o Indoor Environment becomes more and more
Important (we spend 90% of our time indoor) ->
Meaning that Lighting, HVAC, Security & Access
converge 2 I1AQ =2 IEQ

0 RetroFit 2 Zero Wires - 10T = Big Data - Need
of New Data models - > From |IoT and integration
with BMS = IT (CIO)

o Exponential technology development and
PropTech on the rise & New Entrants (Startups) -2
Global Tech Cluster = New Ecosystem

[ [ o, |
M B
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Prop Technology:

12 categories, 1785 companies, $77B in funding

Long-Term Search Life, Home, P&C Insurance Home Services Property Management Construction Management
COMPASS | | Semonade M houzz Cozy PROCORE
rtment @) List . Thumbtack (4EquipmentShare
Apa Q\\ CROENSUREY & ResMan

Quikr & hippo Jetty| | haNPY  sevicstin ‘%ﬁai'ﬁé"sg @ 2
“Porch| |@nostmaxer || ogi, KATERRA

ZIr0-MEBn fol
Opendoor % theguarantors CIutter nge Smlgn (S BUILDINGCONNECTED
loTHome RE AL EST ATE Portfolio Management
eero .KeyMe TECHNOLOGY FU:EESE 1 roofstock
N E TAT M O mmo » /VENTURE MmEYBsO (A Property
V3/ schmen ) Partner
ezt \/j@W
SLEEP Venture Scanner's emerging technology
_ 00 research services power your corporate N
Osmartfrog =T innovation and startup scouting HouseCanary C A D R E
Facility Management Short-Term Search Real Estate Agent Tools Commercial Search Indoor Mapping

4aquicore @ e @ HomeLight 15 Q.. @ ma't;erport
Q : "E“D":::i IHulalTumght VQuaIia @ ng’m . NAVVIQOVE R
[0\ | |ribbon %P\ | @ preather ¢ MODSY

SMS ASSIST fivacasa airbnb opa P ro®omy
ocu?BUDIJEI!.FL‘I' CIeartnp U% PLACESTER INDUSTRIOUS “LDGHMTBR

The graphic above shows only a sampling of companies in each category. Data cumulative through December 2019
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The 30-300-3000 spending rule of real estate

~
Focus is shifting from
€300 energy savings to
increased
I I productivity.
Building
J

10% decrease of energy use will save €3

10% increase price per sq, in will generate €30 / Sq m ete r

10% increase in productivity is worth €300

. .
os lumenradio Source: JLL (Jones Lang LaSalle)



AS-IS: Revenue during the lifespan of a system

Timeline of Revenue

$

L 1 $ I ey
< -3 yr Moving in +5yr + 20 yr >
Architect: <€ >
Consultant: € >
Installer: <€ >
Real Estate Owner:  [€ >
Tenant: < > <€ > <€ > € > <€ > <€
Facility Mgmt Svc: < >
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Realtime Analysis of the

TO-BE: Revenue during the lifespan of a system Real Estate based on:
- Performance
Timeline of Revenue - Usage
- Comfort
- Economy
Profitable growth
$ based on Services
1 A 1
| $ $ $ $
.
< -3yr Moving in +oyr + 20 yr
Architect: |« >
Consultant: € >
Installer: <€ >
Real Estate Owner: € >
Tenant: <€ > <€ > <€ > <€ > € > € >
Facility Mgmt Svc: < >

of lumenradio



WISE

Demand-controlled indoor
climate has never been easier
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What is WISE?

le Ej

A complete system for the indoor climate
From room products to air handling units, fully
integrated via wireless communications and
accessible in a common user interface

AT | il j
™ Ul

Occupancy
in the room

Demand-controlled indoor climate
A Brain that adapts the climate to the current
requirement in each room, for optimal balance

between comfort and maximum energy efficiency.

Not only ventilation — also heating and cooling.
Both waterborne and airborne room products are
fully integrated

Perfect
temperature

Adapted air flows

An efficient construction process
Smart solutions simplify every step in the
construction process, from sketch to
operation, and create flexibility for future
remodeling



The System

et - 2|
“HME, Ej — >
SuperWISE DIRECTOR
The "Brain” Wireless "router”

All products needed for distribution of air,
cooling and heating:
» Dampers, Diffusers, Chilled Beams,
Comfort modules.
» Accessories (Sensors) for Data Collections
and Controls for 3rd party products.






100% Wireless Controls and Data Collection

WISE OCS
(Occupancy Sensor)
RH, Temp

)
i

WISE IRE
(Indoor Radio
Extender)

1 Analog in 0-10V or
Digital in
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)

WISE RTA
(Room Temperature
Adjuster)

Temp, Set point adj. DI

WISE IORE
(Input/Output Radio
Extender)

2 Analog out 24VDC
2 Analog out 0-10V
1 Analog in 0-10V
1 Condensation sensor

WISE IAQ Multi
(Indoor Air Quality)
VOC or CO2, Temp, RH

WISE SMA
(Sensor Module
Advanced)
VOC, RH, Temp

(Sensor Module

PIR, Temp, LED

WISE IRT
(Infrared Room
Temperature sensor)
Room Temp, Floor temp

WISE SMB

Basic)

L

WISE RTS
(Room Temperature Sensor)
Temp
WISE WCS
(Window Contact Sensor)
Window open/closed, Temp

TUNE WISE
Commissioning
tool




A tfried and tested concept

« Already in operation in more than 300
projects! —
* New construction
* Refurbishment
« Offices
* Retall
* Schools
* Hotels
* Healthcare



https://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiJwouPpcfeAhWJhiwKHaRcDjMQjRx6BAgBEAU&url=https://www.scandichotels.se/hotell/norge/bergen/hotel-norge-by-scandic&psig=AOvVaw3SB7Cx06Il1QfeKIXhwCQF&ust=1541852177120975




How is the Wireless Communication Working?










L ooking back, what was the
problem we tried to solve?









Total installed cost (USD) * Wireless enabled H"’\\T
. A
700 - reduces: c‘\\
600 - . Insf""\«\\\\\ ’
P 3

500 - "\olo\"*,sloning
400 - O OUBLESHOOTING!
300 -
e - Increased flexibility

0 - * Installation and

Wired Wireless refurbishment

Drywall patching = Re-paint - New applications
= Labor m Parts - New services and offers
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Total installed cost (USD) * Wireless enabled HVAC
700 - reduces:
600 - * [nstallation
500 - « Commissioning
400 - * TROUBLESHOOTING!
300 -
jgg - Increased flexibility
o * Installation and

Wired Wireless refurbishment

Drywall patching = Re-paint - New applications
= Labor m Parts - New services and offers
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Heating/Cooling
m’ LBO1 v Zon 1 v Alla produkter Rensa

Svalans Hotell och Konferens

Sw 0 0 &
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4} Her 227° 534 §
Grafer -
Temperatur Luftkvalitet Narvaro
Schema
b -
) ) Varme / Kyla Forcering
Optimering
Grupper Luftfléden
Driftsattning =» 38.3Vs(10)
Dokumentation
Temperatur, Tilluft 18.9°C
Instéllningar Temperatur, Borvarde 2 =c
O] Temperatur, Kylborvarde 23°G
Temperatur. N
Varmebdrvarde Z%e
- Luttkvalitet, Gvre Grans 1000 3 ppm
Luftkvalitet, Undre Grans 800 I ppm
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Office building services

costs breakdown'

97€/m?
100%
34 oth
80% | % ers
o i i
60% | 14 Cleaning
I %
o o e e e e e -
16 Energy
40% - %
17 Equipment
% maintenance
20% -
19 .
% Security
0% |

Note : (1) excluding FM services

such as phone, restaurant, internal

mail and others similar

Energy Cost = €15.52/m?

Cleaning Cost = €13.58/m?
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Edge Computing Open up New Opportunities

Xl

Xl
' <€ > NN N E—

Sensors BACnet object

» >

)) )) )) - )) / Data migration U

. | —

s wsewr s .

o' |

'
WISE OCS WISE RTA WISE 1AQ M
(Occupancy Sensor) (Room Temperatu (indoor Air Quality)
RH, Temy

o N B s Actuators/Dampers/Chillers/Diffusers I REST API

re
)
Te: Set point adj. DI Room Temp, Floor temp 'WISE WCS

WISEIRE ~ WISEIORE WISE SMA WISE SMB
(Indoor Radio Extender) (Input/Output Radio (Sensor Module Advanced]Sensor Module
1 Analog in 0-10V or Extender) VOC, RH, Temp Basic) -
Digital in 2 Analog out 24VDC PIR, Temp, LED W
2 Analog out 0-10V
1 Analog in 0-10V ; .
1Condensation sensor o \‘I’B‘- “

LS
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API - the key to value creation

Let the building do the talk (It's not about BACnet and Modbus anymore...)

Third-Party

Ifc all starts Developer
with a sensor i

Community

Extend Customer Reach

Increase Revenue

|
B

Database Backend Open Mobile &.Web
: Systems API Applications
i.e. REST

Stimulate Innovation
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Presence / Air Quality

m‘l’ LBO1 v Zon 1 v Rum 115 v Alla produkter

Svalans Hotell och Konferens

{2t Hem [ Narvaro ~ ] Vaning

Systemvy

°2° SE

1

Larm

o

Schema X

Optimering

- |

Grupper

Driftsattning
Dokumentation
Instéllningar

Anvandare

[ Logga ut

radio

Rensa

Rum 115

B Anteckningar

& Flodesbild

Andringslogg

227° 534 ¥

Temperatur Luftkvalitet Narvaro

W -

Varme / Kyla Forcering
Luftfléden
= 38.315(10)
Temperatur, Tilluft 18.9°C
Temperatur, Borvarde 21°c
Temperatur, Kylbérvarde Z3=c
Temperatur,

21°c

Varmebérvarde
Luftkvalitet, Ovre Grans 1000 - ppm
Luftkvalitet. Undre Grans 800 2 ppm
Forcering, Manuell
AENCETE) 20 2 min




Graph — Presence & Temperature
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Graph — Detalls
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New business opportunities
Space and Occupancy management

Ot
0

Presence sensors in an HVAC control system accessible through
a well defined API can be used to generate Heat Maps.
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Office

100% -
80% -
60% <
40% -

20% -

building services

costs breakdown’

97€/m?

34 Others
%

17 Equipment
% maintenance

0%

19 .
Security

Note : (1) excluding FM services
such as phone, restaurant, internal
mail and others similar

Energy Cost = €15.52/m?

Cleaning Cost = €13.58/m?

Pay for actual usage!
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The risk of interference and interfering other networks is extremely high!
A connectivity solution that works today might not work anymore in a few years.
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Design Now for the
Interference of Things

Julius Knapp, Chief of the FCC's Office of Engineering
= S













Small problem in commissioning becomes soon big problem when ramping up to thousands of products. Taking a
short cut here will rapidly limit scalability and how fast you can roll out your system (lost revenue). Simplify and
automate by using the full power of going wireless




5. Don't forget the installation and maintenance

Small problem in commissioning becomes soon big problem when ramping up to thousands of products. Taking a
short cut here will rapidly limit scalability and how fast you can roll out your system (lost revenue). Simplify and
automate by using the full power of going wireless
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Small problem in commissioning becomes soon big problem when ramping up to thousands of products. Taking a
short cut here will rapidly limit scalability and how fast you can roll out your system (lost revenue). Simplify and
automate by using the full power of going wireless
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Cables are our biggest enemy for energy
efficient, sustainable, Green Buildings!
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Thanks for listening

L umenradio

Connectivity for a better tomorrow




