2025 |

( | 10 -
Glass
Performance
Days 2025

RMA E DAYS

GLASS PER

IA ARENA -

TAM

PER

FINEAND




Agenda

Introduction - Insulating glass unit

Application Process

A reactive miracle

Outlook & Summary

GLASS PERFORMANCE DAYS 2025 10 -12 JUNE 2025 | NOKIA ARENA - TAMPERE, FINLAND




Insulating Glass Unit (IGU) —

Components
1. Glass g
2.5pacer spacer
3.Desiccant
Desiccant

4.Primary sealant

Primary
sealant

5.Secondary sealant

Secondary
sealant

°
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Insulating Glass Unit (IGU) — Gas Types

= Common air

Inside

— Low insulating capability
— Rare utilization

Spacer
= Argon
— Low price
— Good insulating capability Desiccant

— Common utilized gas

» Krypton and Xenon

— High price

ot . - Secondary
— High insulating capability sealant

Primary
sealant

°
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Insulating Glass Unit (IGU) — Sealant
Types

Argon diffusion at different sealant types

12
%10 10
o Spacer
£
- 8
=
c ©
RS,
n 4
3 .
£ 2 Desiccant
& 0.01 0.03 0.03 0.3

O I

mButyle ®Polysulfide ®mHotmelt ®Polyurethane ® Silicone

sealant

Secondary

sealant
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Spacer Functions

» Keeps distance between the glass plates

» Enables the absorption of humidity from

the residual air percentage by the desiccant

Spacer

Perforations

via applied perforations

= Be flexible in order to absorb the stress

Desiccant
caused by thermal expansion and
. )
contraction T ,
23 Primary
S P7. sealant
Secondary e @
sealant ' _4
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Insulating Glass Unit (IGU) — Spacer
Types

Spacer types

Perforations

Desiccant

Outside

Primary

/' sealant

Secondary e @

sealant
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Insulating Glass Unit (IGU) — Spacer
Types

CHROMATECH CHROMATECH CHROMATECH Swissspacer TGI Thermix TXN SS Triseal TPS
Spacer plus ultra

’ '\ 1 ' ) g

S k p g |7° | -

Spacer
Supplier Rollitech Rolitech Rolltech Saint Gobain Technoform Ensinger Edgetech Scalant
Supplier Desiccant
Spacerbar Homogeneous Homogeneous Stainless steel Composit - Composit - Composit -
system Stainless steel Stainless steel with PC bridge plastic plastic plastic $licone foam Thermoplastic )
2 Primary
. . Polypropylene Silicone with 3 sealant
meulsting SSTO0,1S mm SSTO,18 mm Polycarbonate Polye 4 Polypropylene / fbreglass desiccant sonutsen / Secondary
Material fibreglass desiccant 5
armed implemented sealant
SSTO0.01mm/ Multilayer

oo oo < Lo~ o

Damp barrier SST015 mm SSTO, 18 mm SST0,10 mm Alum Foil SSTO0,10 mm SSTO0,10 mm plastic spray Isobutylen
roll forming & aa Extruded; Lenhardt
Production Rol form Roll form connect with aEe nmud;d':“ SSTPP 1:;:‘::,:3 separate Foll & Robot
technology "9 - polycarbonat P Co-extrusion 9 Acrylic glue application
application co-extrusion
brdge application from drums
PSI value
W/mK 0,051 0,051 0,041 0,034.0,045 0,044 0,041 0,035 0,039
PVC frame
Variations with
Corrugated Tradsonal = PP Fiberglas & Triseal with Butyl
Remarks Mstenitic SST austenisc SST GP‘,C;::: shel b::::::.‘d:':" F‘"“:pw & Glued Mosare barmer - aff . :F:"'“
profile stindard profile Psi o bavrier Moisture bDarrier
\ | §
Box Spacer Flexible Spacer

Applied Space
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Insulating Glass Unit (IGU) — Spacer
Types

Glass @l

Inside

TPS

Spacer

Primary
sealant

Various
Scalant
Supplier

Desiccant @]

Thermoplastic Secondary gm
sealant

Isobutylen /
desiccant

Isobutylen

Lenhardat
Robot
application
from drums

0,039

Thermoplastc
spacer
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Application
Process
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TPS® - Automatic Application Process
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A reactive
miracle
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Thermo Plastic Spacer - A reactive
miracle

Market leading warm edge technology

One integrated system based on
polyisobutylene

KODISPACE

Replaces conventional spacer, butyl primary

| Glass g
sealant & desiccant

Reactive (bonds chemically with glass and

Silicon

silicone secondary sealant) m M

e ORI > (

. . R . Si{(OR)s Si{OR)3 S >

= Dislocation of spacer is impossible i s g
= Service temperature up to +90 °C | Lo <0, Wﬂ“ﬁ

Tl o -ROH i
o . . o . HO HO HO HO HO :5)'
= Resistance to incompatible glazing materials

T Ty 7‘}777‘57777%0777777‘07‘
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The Life of an IG Unit

* Insulating glass facades endure N
multiple stressors \ 3 /‘? {
'\\\“: ‘

« Temperature changes
 Humidity extremes HN\ S

* Wind loads \‘ b '.

 Pressure differentials

* Leads to change within the IG unit /
« Edge seal strain and tension at
temperature y
« Airspace volume change and glass
deflection ,. |
 Moisture vapor ingress cm hvrsira) g o 2 S

06 2044 122
National Digital Forecast Database
102 issusrce Graghic crested-Jan 06 5:16aM EST

« Differential thermal expansion of lites
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The Importance of Elasticity and
Reactivity

Stress results in strain in an IG unit

Rigid spacer systems compensate through glass deflection and primary seal
deformation

Thermo Plastic Spacer can elastically deform and minimize glass movement

Reactivity reduces vulnerabilities

Improved stress and strain distribution = minimized chance of failure = longer service life
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Better Moisture and Gas Barrier

03mm

% 7

Traditional IG

Temperature Drop

Inner pane
{wanm)
Quter pang
{cold)

Foam Spacer ‘ h H:e,smm

34 56

5-7 mm
Thermo Plastic SpN . H

Able to compensate for thermal Fewer and longer paths for
contraction moisture and gas

[cold)

{warm]

Temperature Drop

Inner pane
Outer pane
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Truly Sealed IGU

The TPS® joint overlaps and chemically bonds to itself, forming a continuous primary seal
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The Hierarchy of IGU Thermal Performance

Gas Filling Relative Contribution to U-Value
« Maximises the low emmissivity performance of coated glasses

* Protects against degredation of the coating from moisture
* Increases the thermal insulation value

Warm Edge

Warm Edge

* Increases the insulation (Psi) value of the frame system Low-E glass

* Reduces negative thermal transmission through the frame
 Reduces condensation and mold spores

Long term gas tightness is the key for long term energy efficiency
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The Insulation Consequence of MVTR and Gas Loss

Ug- 4/16/4 Low-e (0,03 emissivity)

Low emissivity coating
1.4
>
/ | Dry air gas fill
1.3 /7
Butyl primary seal
® 1.2
o)
o)
Conventional spacer
& desiccant
r T T T T T T T T T 1
100 90 80 70 60 50 40 30 20 10 0
% Argon - gas concentration

Secondary sealant

Correlation of Ug values against argon gas concentration™
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Thermo Plastic Spacer — Longevity Cavity
Tightness

IGU durability test - DIN EN 1279 part 3 (gas content)

Spacer Type adv;"nce 1. Cycle 2. Cycle 3. Cycle 4. Cycle 5. Cycle 6. Cycle 7. Cycle 8. Cycle 9. Cycle 10. Cycle
93.3
Aluminium 92.5
94.2
92.2
Hybrid 1 91.8
91.5
94.5
Flexible 1 el
94.6
98.8
Thermo Plastic Spacer | 9.5
98.9

10 - 12 JUNE 2025 | NOKIA ARENA - TAMPERE, FINLAND
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External Testing and Validation — EN1279

* Thermo Plastic Spacer EN1279-2 & EN 1279-3

* Test results after five EN1279 p2 cycles
« Simulates decades of IG performance

NIEL Run 1 Run2 Run3 Run4 Run 5 »' "”
Test Report
Dew Point [°C] <40 | <40 | <-40 | <-40 | <-40 | <-40 =
Moisture
Penetration Index - 2.86 4.63 5.30 10.18 12.12
[%]
Argon
Concentration [%, 93.4 92.5 91.6 90.8 90.1 89.3 -
VIV ] =

Each run is 28 days of cycling -18°C to +53°C/95% RH
followed by 7 weeks at +58°C/95% RH
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Thermo Plastic Spacer — Tested in the Field

* Testing carried out across different locations of the 2017 building

Argon Content %

No. 2020 2021 2022
1 93.7 95.4 98.4
2 97.1 98 99.9

3 93 94.6 95

4 95.5 95.4 95
5 94.9 96 95.6

6 95.8 97.8 98
7 93.2 95.4 95.5
8 95.4 95.5 94.9
94.8 96 96.5

Average
95.8

Equipment
SparklikeHandheld™ Handheld gas analyzer

Main test site

Hall and emergency center of the
Langyi Hospital, China
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Thermo Plastic Spacer

The energy efficient system

Best U-Values
minimizing
energy loss by:

No coating Low E coating

* Low conductivity

. H ighest gas Argon gas Argon gas
tightness
« Warm edge
spacer system
like TPS®
Warm edge

Aluminum spacer
spacer

Source: energie-bau
(2010)
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Summary
Thermo Plastic Spacer - Longevity

» Solution to meet the requirements
for the future in manufacturing of
insulating glass due to lean production

" |ncreasing requirements in
energy efficiency worldwide

» High insulation effect,
maximum energy efficiency

* Due to the excellent properties
of the material, 4SG TPS® also was
established in the solar industry
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> www.glaston.net

Thank You! glaston

seeing it through
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