
Dynamic Glare & Solar Control: Electrochromic glass 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5 



LCD Switchable Glass   

>60% 
Transmission 

50% 
Transmission 

40% 
Transmission 

<10% 
Transmission 

Transmission can be varied by changing voltage 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Placement of  
the coated surfaces  

makes a difference  
in measurement 

Measuring gas concentra3on without breaking the 
IGU – even on triples 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Picture from Pilkington 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– 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Smid 
Beneq Products Oy 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  00   03   06   09    12   15   18    21   00    03 

E W 

N 

S 

Summary of GPD – 2015, J.Vitkala   
Source: www.gpd.fi  ©  Gerald Smid 
Beneq Products Oy 



THIN GLASS & PROCESSING 
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Thin Glass 
Summary of GPD – 2015, J.Vitkala   | Source: www.gpd.fi  ©Jurgen Neugebaur | University of Applied 

Sciences, FH‐Joanneum 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Glasstech 2014 



•  It needs to be avaliable for glass 
units spanning floor to floor 

•  The processor must be able to 
strengthen and laminate the glass,‐  
with an aceptable visual quality 

•  The glass product shall meet the 
requiremnts of product standards 

  1 ≤ 3 mm 

THIN GLASS 
‐ what is it? 

Summary of GPD – 2015, J.Vitkala 
Source: www.gpd.fi  ©Hannes Spiss, Facade Engineering Arup 



142 

Thin sidelites (2mm or 1,6mm
+1,6mm): passanger + bus 

2mm cover/back glasses 

Thin cold-bend glass for more 
flexible shapes Thinner and lighter fire 

resitant glasses (FRG) 

Lower transportation costs 
with thin glass 

Vacuum IG 
Thin glass 
laminates  

Thin IGs in e.g. 
cooler doors 

Switchable glazings 

Summary of GPD – 2015, J.Vitkala | Source: www.gpd.fi  ©Miika Äppelqvist, Glaston 



Challenge of thin glass tempering ‐ Basics 

Temperature difference between 
surface and the mid‐part is about 
120˚C and temperature of midplate 
is s3ll over 610˚C 

The thinner the glass, the faster 
and more efficient the surface 
cooling has to be 

To create ovet 15pcs fragmenta3on in 
5cmx5cm area the surface 
compression level should be over 
120MPa. 

Summary of GPD – 2015, J.Vitkala | Source: www.gpd.fi  ©Miika Äppelqvist, Glaston 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THICK AND LARGE GLASS 
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of 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When Glass Becomes Bigger, Handling Requires Special Acen/on 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Large glass needs special handling equipment ‐  
Tvitec Spain 



Handling large glass is especially challenging 

Summary of GPD – 2015, J.Vitkala 
Source: 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But once done, large uniform glass offers  
uncomparable views 

Summary of GPD – 2015, J.Vitkala 
Source: www.gpd.fi  ©Tvitec 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Introduc3on 
… A new facade system 

iconic skin glass sandwich panel 

‐ pre‐fabricated building component 

‐  cost‐efficient glass façade 

‐  coated HS glass 
‐ flush surface 
‐ up to 15 m long 

‐ 600, 1000, 1100, 1150 mm wide 

‐ ver3cal or horizontal 
‐ openings / windows 
‐  invisible fixings 
‐  shadow gap 

m
ax
 1
5 
m
  

Summary of GPD – 2015, J.Vitkala   
Source: 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Mar3en Teich, Seele GmbH 



The Ion‐Exchange Process 

Surface Thermodynamic 
Equilibrium 
Process t >> τ


Kine/c transport 
in glass matrix  

ION SOURCE  Glass Matrix 

Summary of GPD – 2015, J.Vitkala | Source: www.gpd.fi  ©Guglielmo Macrelli, Isoclima 
SpA 



Effect of impact point on glass fragmenta3on 

Frame rate 0.5 Mfps ‐ Crack propaga3on speed is about 1500 m/s 

Summary of GPD – 2015, J.Vitkala | Source: www.gpd.fi  ©An� Aronen, University of Sydney 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Isoclima 
SpA 



SOLAR 



Ballasted system 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Actual view 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Monitoring Solar Project  

Summary of 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WELDED GLASS CONNECTIONS 

AM glass, PhD research at Facade Research Group,TU Delft, Lisa Rammig 

•  Fully transparent glass connec3ons 
•  To simulate the automated process manually, glass is manually welded in layers   

Summary of GPD – 2015, J.Vitkala 
Source: www.gpd.fi  ©James Ocallaghan, Eckersley O’Callaghan 



Lightdistribution 

Redirec/ng the light   

Source: GPD.fi © Frank Schneider, Okalux




Func/on of reflec/ve blinds 

Type O: intro-reflective 

Type U: retro-reflective 

Source: GPD.fi © Frank Schneider, Okalux




Finnish inven/on 
Heatable glass as technical solu/on for thermal comfort 

• Themostate adjusts glass 
surface temperature to right 
level independently from 
conditions and weather 
(sunshine, cloudiness etc.) 

• Reacts quickly to changing 
conditions  

• Savings 

Source: GPD.fi © Rolf Kochs, Saint-Gobain Glass/Quantum 




AC Martin   Tammy Jow    USA 
AGC Interpane   Michael  Elstner   Germany  
AGNORA   Louis Moreau, Adrian Kitai Canada 
AMETEK Land  Peter Droegmoeller   United Kingdom 
AMETEK Land  Mark Bennett   United Kingdom 
APG International, Inc. Dirk Schulte    United States 
ARGIL, INC.   Damoder Reddy   USA 
Arup    Michael Dunham   USA 
Arup    Jan Wurm    Germany 
Arup    Graham Dodd   United Kingdom 
Arup    Felix Weber    United States 
Arup    James Griffith   United Kingdom 
Arup    Peter Lenk    United Kingdom 
ARUP    Sophie Pennetier   United States 
Arup Facade Engineering Russell  Cole    United Kingdom 
Bellapart S.A.U.  Jordi Torres    Spain 
Bellapart SAU  Carles Teixidor   Spain 
Beneq    Joe Pimenoff   Finland 
BG & E Facades Pty. Ltd   Peter Smithson    Australia  
BG & E Facades Pty. Ltd  Oliver Ng     Australia  
Carl Zeiss Spectroscopy Chris Hellwig   Germany 
CDC, Inc.   Vicente Montes-Amoros  USA 
ChromoGenics  Greger  Gregard   Sweden 
CTBUH    Dario Trabucco   USA 
Corning Incorporated Alexander Streltsov  United States 



Dip-Tech   Yariv Ninyo    Israel 
Dow corning   Valerie Hayez   Belgium 
Dow Corning   Stanley Yee    United States 
Dow Corning   Jon Kimberlain   United States 
Dow Corning GmbH Sigurd Sitte    Germany 
Dr. Lüchinger+Meyer  Philippe Willareth   Switzerland 
Dr. Siebert Consulting Engineers Barbara Siebert   Germany 
Eastman   Philip Poppe    Belgium 
Eastman Chemical  Wim Stevels    Belgium 
Eastman Chemical   Julia Schimmelpenningh  United States 
Eastman Chemical   Pu Zhang    United States 
Eastman Chemical   Hengyi Ju    United States 
Eckersley O’Callaghan Fabio Favoino   United Kingdom 
Eckersley O’Callaghan Caroline Butchart   United Kingdom 
Elioth    Jacques Raynaud   France 
ENAR    Miguel Núñez   Spain 
ENAR    Jesús M. Cerezo   Spain 
EOCengineers  Manuel Santarsiero  United Kingdom 
FeneTech Inc  Horst  Mertes   United States 
FeneTech Inc.  Ron Crowl    United States 
FH-Joanneum  Jürgen Neugebauer  Austria 
Folienwerk Wolfen   Steffen Bornemann  Germany 
Frener & Reifer   Erwin Trommer   Italy 
GANA    Urmilla Sowell   United States 
Ghent University  Jan Belis, Pieter Raes  Belgium 



Glass for Europe  Cédric Janssens   Belgium 
Glassbel baltic  Anastasija Sutkina   Lithuania 
GLASSBEL BALTIC UAB Romas Zvirzdinas   Lithuania 
Glassbel EU  Tomas Lenkimas    Lithuania 
Glaston Finland Oy  Mikko Rantala   Finland 
GMDU Beijing   Yonghui Shi    P.R.China 
Grafotec Spray Systems  Reinhold Senft   Germany 
Guardian Thalheim  Ralf Greiner     Germany 
Heintges & Associates Daniel Vos    United States 
Herzog & de Meuron Stefan Goeddertz   Switzerland 
Holmark   Olavi Uusitalo   Finland 
ICD HPC   Chris Fronsoe   United States 
ILEK    Walter Haase    Germany 
Isoclima SpA   Guglielmo Macrelli   Italy 
ISRA SURFACE VISION  Jens  Kayser    Germany 
Jacob & Associates  Leon Jacob     Australia 
Josef Gartner   Timo  Bühlmeier    Germany 
Josef Gartner   Mathias  Klaiber   Germany 
Kuraray   Sandro Casaccio   Italy 
Kuraray   Vaughn Schauss   United States 
Kuraray Europe - Trosifol Bjorn Sanden   Germany 
Kuraray India Pvt. Ltd Malvinder Singh Rooprai  India 
LBNL    Stephen Selkowitz   United States 
LEICHT GmbH  Lutz Schöne    Germany 
Lingnell Consulting  A. William Lingnell    United States 



Lund University   Medina Deliahmedova Sweden 
Malishev Engineers Ltd  G. Vasilchenko-Malishev United Kingdom 
Martifer Metallic Constructions Miguel Angel Ruiz  Spain 
McGrory Glass, Inc.   James Gulnick  United States 
Meinhardt Facade Technology Neesha Gopal  United Kingdom 
Meinhardt Façade Technology Benjamin Beer  UAE 
Merck KGaA     Martin Zitto   Germany 
NSG Pilkington   Juha Artama   Finland 
Octatube Space Structures b.v. Mick Eekhout  The Netherlands 
Optris GmbH    Ingo Stahlkopf  Germany 
Permasteelisa   Guido Lori   Italy 
Polymer Extrusion Technology  Gerhard Reichert  United States 
RFR Shanghai   Hui Yu    China 
Saint-Gobain    Fabien Dalzin   France 
Saint-Gobain BGE   Francis Serruys  Belgium 
Saint-Gobain HRDC   Andreas M Kasper  Germany 
Scheldebouw   Hans Jansen   The Netherlands 
Seele GmbH    Martien Teich  Germany 
Seele GmbH    Stefam Marinitsch  Germany 
Seele GmbH    Fabian Schmid  Germany 
Sika Services AG   Florian Doebbel  Switzerland 
SPEVETRO    Ennio Mognato  Italy 
SOM Architects    Keith Boswell   United States 
SOM Architects    Lisa Follman    United States 
SURAGUS GmbH   Marcus Klein   Germany 



Surface Design   Beres Dowdle  Australia 
Tampere Uni. of Technology Reijo Karvinen  Finland 
Technical University of Denmark Jens H. Nielsen  Denmark 
TNG - Europe   Hannes  Spiss  Tianjin, China 
Tongji University   Suwen Chen   China 
TU Darmstadt ISMD   Steffen Müller-Braun Germany 
TU Darmstadt - MPA  Peter Hof   Germany 
TU Delft    Faidra Oikonomopoulou The Netherlands 
TU Delft    Telesilla Bristogianni The Netherlands 
TU Delft    Ate Snijder   The Netherlands 
SUPSI     Francesco Frontini  Switzerland 
University of Cambridge  Mauro Overend  United Kingdom 
University of Cambridge   Carlos Pascual  United Kingdom 
Uni. of German Armed Forces Michael Kraus  Germany 
Uni. of German Armed Forces Daniel Neumer  Germany 
University of Parma   Gianni Royer Carfagni Italy 
University of Ruse   Ivo Draganov   Bulgaria 
University of Sydney  Richard Collins  Australia 
University of Sydney  Cenk Kocer   Australia 
University of Sydney  Antti Aronen   Australia 
Vesuvius    Jean Denis Nicolas  France 
Viprotron GmbH   Kai Vogel   Germany 
Viracon    Eric Stein   United States 
Von Ardenne GmbH   Christoph Häusler  Germany 
Waagner–Biro    Thomas Henriksen   Austria 
Wroclaw Uni of Science & Tech. Marcin Brzezicki  Poland 







WWW.GPD.FI  
Jorma.vitkala@gpd.fi 
+358 40 553 2042  




