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Challenges of installing electrochromic glass

Existing DGU New EC-glass



Challenges of installing electrochromic glass

STATIC CALCULATION WHEN ADDING WEIGHT TO THE FACADE

Existing DGU (Glass weight 50 kg/m?)

The mullion is used by 58,2% of it’s static
performace.

New TGU EC-glass (Glass weight 60 kg/m?)

The mullion is used by 71.4% of it’s
static performace.




INSTALLATION CONTROL SYSYEM
Challenges of installing control system

Dynamic function for electrochromic glass function

like thin film battery

» Charging — tinting and solar control ON

« Discharging — brightening and solar control OFF
Control system is needed to manage function in
buildings
Traditional approach is to design system like
automated blind system

« (CCU - control box for glass

» CCS - central for controlling CCU

» Light/Temp sensors — in data for automation

» (Cables between units
Installation can be more expensive than the actual
control system

* Need to design system for each specific building

« Many work hours on site

« Difficulty with cabling in existing buildings
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INSTALLATION CONTROL SYSYEM
Wireless control system

Electrochromic
layer, tungsten oxide

. . . .. Electrochromic
ConverLight® Dynamic foil is energy efficient layer, nickel oxide
* Only require power when switching Transparent [ENSPATENt Electrochromic foi laminatec Battery
* Low voltage (1-2V) on-conductin '
 Very low power consumption (0.1W/m?2) Electpolyte L

Possible to design system without cables
» Solar panel — energy and control signal
« Control electronics — manage function
» Battery — energy reserve
Easy to installed in window factory PET —~ - PET
No cabling on site
Possible to install in existing windows




INSTALLATION CONTROL SYSYEM
Wireless communication

Wireless communication possible with:

« Adding radio module to control unit

» Gateway to manage communication
Remote communication possible with ethernet connection
Possible to manage and maintain glass and control system
wireless and remote

* Proactive

« (Cost efficient service
Switch2Save demo installation in Uppsala use as test site

for new wireless control system Control unit (incl battery)
and solar panel
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ChromoGenics

Gateway
Ethernet

Light sensor

Battery
10 years battery life

ChromoGenics




Environmental impact



ENVIRONMENTAL IMPACT
Environmental Product Declaration (EPD)

» Environmental Product Declaration (EPD) declares the environmental impact of a product
throughout its life cycle

» An EPD reports several key figures, but can be summarized :

« Environmental certification of safety, toxicity or hazardous of a product

Global Warming Potential (GWP) — The total carbon footprint (kg CO2eqg/m?2)
Non-renewable resources consumption — Use of fossil fuel (MJ/m2)
Energy Use - Total use of energy, fossil and renewable (MJ/m?2)

Use of net fresh water - The use of fresh water (m3/m2) o

Waste Production — The sum of hazardous, non-hazardous and radioactive disposed (k

Recycle certificates

Content certificates (Byggvarubedémning, SundaHus, REACH, RoHS, etc.)



ENVIROMENTAL IMPACT
ConverlLight® Dynamic

EPD data production stage A1-A3

Non-renewable

Global Warming resources Use of net Waste
Potential consumption c fresh water | Production
nergy Use

Product (kg CO-eq/m?) (MJ/m?) (MJ/m?) (M3/m?) (kg/m?)
Dynamic Foil 10 166 231 29 37
Dynamic Glass Laminate 34* 450 534 29 38
Dynamic 2-glass 53 688 835 29 39
Dynamic 3-glass /2 926 137 29 39
Dynamic 4-glass 92 1164 1438 29 40
Dynamic 3-glass ECO 61 793 985 29 -
Dynamic 4-glass ECO 68 3898 1136 29 =

Glass laminate down to 8kg CO2eq/m2 when including entire life-cycle (A1-D) en

savings, etc.

Glass the more then 70% of GWP

Glass recycled (to other glass products) and PVB and Foil to combustible

Content acceptable for content in Byggvarubeddémning, SundaHus, REACH, RoHS

'''''



ENVIROMENTAL IMPACT
Comparison Dynamic Solar Control

« EPD data production stage A1-A3 (least common denominator)

Non-renewable

Global Warming resources Use of net Waste
Potential consumption c fresh water | Production
nergy Use

Product (kg CO,eq/m?) (MJ/m?) (MJ/m?) (M3/m?) (kg/m?)
CL Dynamic 3-glass /2 926 137 29 39
SAGE 3-glass 578 7282 9 075 4 74
External/Internal Blind
System and 3-glass 167 2159 3720 2 27

» Steel and aluminum energy demanding production steps

« Other dynamic glass having over 8 times higher GWP

* Energy demanding production




