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The economy globalizes. The industries concentrate. The productions become uniform. Cultural specificities disappear.
About architecture and glass in architecture, it is the same phenomenon. Is this movement good or not? It is too late to
ask the question. This dynamic is irreversible. Nevertheless, in certain cases, on certain projects, it is possible to bring
more esthetic, sensibility, humanity and culture. The 100 years of Ferro’s experience in material science provide such
base for creativity with outstanding material solutions like slde ONE and LustReflex. Since 20 years, the Barrois Glass
studio works to create bridges between crafts and industry with the objective in esthetic, sensibility, humanity and culture.
Associate the rigor and the efficiency of the industry with the creativity and the sensibility of crafts. A decade of slde
ONE projects proving the durability at challenging environmental conditions is reviewed. The latest material
developments and application technologies providing new opportunities for creativity is shown. The three outstanding
projects—La canopée les Halles in Paris, Le frac in Marseille, Le musée de la Romanité in Nimes— are presented in
detail. Those projects were all studied with the objective to work otherwise.
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1. slde ONE Enamels to Obtain Outstanding Design at Buildings

Ferro’s slde ONE enamels allow architects and designers multiple options in designing the exterior surface of
buildings. The unique properties of slde ONE enamels that enable the use on the buildings surface is their very high
chemical and weathering durability. Due to that outstanding weathering resistance Ferro is able to warranty the
stability of the surface against fading of the color shade for more than 10 years. First projects built in 2007 illustrate
that durability.

For architects and designers, buildings decorated with these enamels provide the possibility to vary their color by
illumination of the buildings surface with colored light. Such enamels also enable the architect to control the reflection
of the glass surface and to achieve unique visual effects.

Fig. 1 & 2: Visual effects by illumination at slde ONE decorated office building ,,1000%, Lithuania, Source: RA Studija, Ferro GmbH

slde ONE can be used in designs to imitate materials like Aluminum, wood or stone, and at the same time stimulate
the use of the glass, an easy-to-process, flexible construction material. Innovation in the development of application
technologies provide further design opportunities that were once limited, costly or impossible to achieve. Only the
slde ONE inks for digital application technology achieve such special effects at high brilliance of colors and flexibility
in design. Through Ferro’s digital printer company Dip-Tech, the needed technology for such new opportunities is
provided.
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Fig. 3: Imitation of different construction materials with slde ONE enamels, Source: Ferro GmbH

Leading architects welcome such new opportunities to realize their projects all around the globe. From New York to
Tokyo, from London to Milan, from Paris to Moscow.

2. The Iconic Projects of Atelier Barrois

2.1. Canopy of Halles, Paris

The Halles Forum of Paris is an iconic place of the capital, a site dedicated to trades which span generations. It is also
a space of wandering into the density of the 1% arrondissement, only a few streets from the Centre Pompidou, the
National Museum of Modern Art

Through this project, the architect Mr. Patrick Berger wanted to reinforce the image of the initial Halles Forum as a
space for shared walks, conviviality and the promotion of social ties.

One of the first desires for this project was to create a continuous, open and protected public space in order to preserve
a visual and physical fluent connection between the project and its surroundings. The mega structure of the Canopy
and its glass roof was the obvious answer to reach these objectives.
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Fig. 4: Les Halles, Location, Source: photo-sergio-grazia-2016-BERGER ANZIUTTI
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Fig. 5: Les Halles, Night view, Source: photo-sergio-grazia-2016-BERGER ANZIUTTI

Emmanuel Barrois Studio has worked closely with the architect Patrick Berger to elaborate the rigorous glass product
of the Canopy. It has to care about the whole aesthetic, technical and functional constraints.

Which atmosphere should create this immense glass roof?

Which level of sunlight should it generate?

Which lighting ambiance under it? Warm, welcoming, colored?

If the metallic structure of the Canopy defines its skeleton, the glass itself is its skin, its flesh, its identity. In this way,

the glass coloration, its transparency, its translucency, its opacity, its texture, its reflection, its sparkle and its
composition are all the topics which have been considered, explored and prototyped by Emmanuel Barrois Studio.

Fig. 6: Les Halles structure, Source: photo-sergio-grazia-2016-BERGER ANZIUTTI
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Right from the start, in order to reach a very light and transparent yellow color, E. Barrois Studio was looking for an
industrial product which can be compared to a certain aesthetic treatment coming from the craftsmanship world.
Nowadays, the glass colored treatments are made by layers or organic pigments which are not sustainable enough.
Furthermore, such materials have a low plastic and aesthetic quality. So, the Studio had to find a mineral treatment
for the glass which would be able to provide the high quality level required. Besides, the enamels used in the glass
industry are generally translucent and thus unsuitable for the project. Some rare transparent enamels do exist but their
use is very delicate and their sustainability is uncertain. E. Barrois Studio had to find a new product, affordable, and
which must be implemented to a big scale by an industrial provider.

In collaboration with the Ferro teams, we chose the product LustReflex. This product has been used only in a few
ways. Almost unknown by the glass industry, it has never been considered for major architectural application in France.

In the craft of glass, the lusters have existed for centuries. The method is to apply a liquid solution containing metal
organic solutions on the glass. Then, this metallic or metal oxide nano layer is revealed by the toughening firing of
the glass. The LustReflex by Ferro is an industrial version of this ancestral and handcraft technique.

It was clear that this product was appropriate to achieve our aesthetic and normative goals. Finally, it is a delicate mix
between the LustReflex gold and the LustReflex silver which led us to reach the perfect color, its transparency and
the light metallic effect desired.

Some parts of the building are dedicated to technical elements, so they had to be hidden by the canopy. On different
zones, in addition of the LustReflex located inside the laminated glass, we added a semi-transparent screen print frame
applied with the enamel Ferro s1de ONE etch. In this way, we had to determinate two different degrees of translucency.
Right above the people, the glass product is 85% transparent and 15% translucent. At the opposite, the glass parts
above the technical elements are 15% transparent and 85% translucent.

The last ingenious work on the glass was its light relief. The geometry of the Canopy is complex and the glass panels
of the roof are lightly inclined. In these conditions, the risk to see the apparition of raindrop marks on the glass was
real. In order to prevent this phenomenon and to minimize the glass maintenance, we decided to apply a light lines
design in relief on the outer face of the glass. This versatile linear graphic design serve to visually eliminate these
raindrop traces.

Today, when the sunlight is low-angled, the design and the relief treated with the LustReflex make the Canopy of
Halles sparkle. From the landscaped public space, there are millions of reflections livening up the horizon.

Under the glass roof, the vast esplanade became a convivial place, people stroll and meet in a warm, light environment.
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Fig. 7: Les Halles, A busy place, Source: photo-sergio-grazia-2016-BERGER ANZIUTTI
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After 15 months of research, applications, many thoughts and tested solutions, and about 200 square meters of
prototypes for 9 different options, we finally found and validated this innovative glass product. The process of
production developed by E. Barrois Studio was later prescribed by the architect during the public tender. The firm
AGC Vertal (Lyon, France) has finally produced the 24 000 square meters of glass of the Canopy.

That is how a skilled and rigorous craftsmanship is able to influence and interact with the industry. From the research
and the experimentation at a small scale to the big scale production.

2.2. Museum of the Romanity, Nimes

The Museum of the Romanity is located in the historical heart of the city of Nimes, sixty kilometers away from the
Mediterranean Sea. This building is right in front of the famous Arenas of Nimes, classified on the UNESCO World
Heritage Site.

The Museum's vocation is to reveal and to explain the Roman civilization which is the origin of the city of Nimes.
This is the reason why it must maintain an intimate dialogue with these close Arenas and further with the Roman
culture.

To materialize this idea, the Studios of Portzamparc, architects of the project, wanted to cover the building with a
drape which represents the Roman toga. This double glass skin follows a smooth and complex geometry. Plenty of
small squares are designed on the glass pieces to recall the Roman mosaic art.

The Emmanuel Barrois Studio has studied, developed and produced the glass elements of this complex glass skin.
Many constraints have been considered to move towards an aesthetic, functional and technical coherency.

Fig. 8: Location, Source: Atelier Barrois

In collaboration with the architects, the engineering consultants RFR in Paris has studied the modeling geometry of
the facade and they define the dimensions of one glass module which makes 1500 x 200 mm. About 7000 glass slides
have been necessary to complete the 2300 square meters of the facade. The glass elements are overlapped and fixed
side by side on a secondary metallic structure which ensures the whole slides to give a fluent visual aspect.

A glass facade has always to care about the light reflection on its surface. Because the Museum is located in front of
the Arenas, and to avoid a violent relationship between the two monuments, it was essential to master and decrease
the brightness of the glass. For this reason, the squares reminding the Roman mosaic have been treated with the enamel
Ferro s1de ONE.
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Fig. 9 & 10: Flowing glass and reflection, Source: Atelier Barrois

This glass skin has also to think about the luminous flux going through it. In order to protect the art pieces inside the
Museum, the entering light should be soft and diffuse. The enamel veil willing the glass is like a filter in the same way
of a textile. Moreover, after the care of the technical constraints, the aesthetic of the product must be defined. The
decision was made by the architects to hide any frames or secondary graphic elements thanks to the white enamel
squares. Furthermore, the level of translucency has to be 90%, so 10% of transparency. To obtain this result, the
squares have to be composed by a solid white color of enamel Ferro slde ONE and perforated by holes of 0,8 mm
diameter. This small diameter allows to make the holes visually imperceptible. However, the existing industrial tools
for the screen-print of enamel on glass are not able to reach this level of definition. Moreover, the latest print
technologies on glass were at that time incompatible with the Ferro slde ONE enamel.

The Emmanuel Barrois Studio has drawn its inspiration from specific know-how to realize the project. One of the
ancestral technics from the ceramic industry is an indirect serigraphy called the chromography. We have worked hard
with ceramic specialists to adapt it to the glass in order to obtain the high precision required. Once the tests tried with
this technic, they were analyzed, validated and warranted by the labs of Ferro.

Then, the whole 7000 glass slides have been treated with the enamel Ferro slide ONE by the E. Barrois Studio. Finally,
the slides have been tempered and laminated by the firm Dania Vitrage in the North of France.

The group HEFI which specializes in facades, was in charge of the installation of the glass elements on the metallic
structure, which they also developed.

Today the glass veil is setting. It filters the light from outside. On the outdoor surface, the glass flakes respond to the
sunlight like the mosaic elements would. Depending on the time, the season, the climate, this glass skin changes its

aspects. The whole facade creates a contemporary, smooth and subtle dialogue with the arenas.

At the sunset, the artificial lighting offers new effects, new images, new colors and lights.
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Fig. 11: Night view, Source: Atelier Barrois

This realization results of the intimate collaboration between the architect, the engineers, the facade firm HEFI,
Emmanuel Barrois Studio and the German laboratory of the enamel producer Ferro.

This glass skin shows an approach which targets the perfection. The project testifies also that the industry way of
thinking can be compatible with the sensitivity and the how-know from the craftsmanship.

2.3. Museum of the FRAC, Marseille

The FRAC is a Museum of contemporary art which was created during Marseille European capital in 2016. In this
context, the city wanted to show its cultural interest through a strong architectural building.

The project of the Japanese architect, Kengo Kuma has been chosen because of its sensitive and particular facade. On
a complex plot, the architect has imagined a building covered by a double glass skin composed of 1700 panels, like a
pixelation of white enameled glass.

Fig. 12 & 13: FRAC, Night view, Source: Atelier Barrois
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Regarding the scale of the city, these glass panels should seamed identical in order to provide a general lecture of the
building. However, Kengo Kuma places importance on the craftsmanship and sensitive materials. For this reason,
regarding the human scale, he wanted all the panels different.

The industrial processes are made for uniformed and mass production. To realize 1700 similar glass panels but at the
same time all different from each other needed a very specific approach inappropriate to the industry. It has to include
a craftsmanship procedure into the reflection and the production process.

So, after the analysis of the normative and economic constraints of the project, it appears clearly that the glass panels
should be realized in industrial glass, enameled, tempered and laminated.

In the production process, the only moment we could inject an atypical intervention was the time of the enameling of
the glass. This intervention has been decided and it will be applied by hand. Before the start of the construction site,
technical and plastic research has been conducted. After many tests, a marginal technic has been settled to create an
enamel rain on the panels. In this intention the enamel Ferro slde ONE has been chosen in order to respect the whole
technic regulations.

First of all, a specific color has been elaborated. It is a white color with a warm tonality. Then, 5 to 6 million enamel
tears have been dropped on the glass, by hand, drop by drop.

‘ ‘{':,l: ’ _ i 3 | P

Fig. 14 & 15: FRAC, The process of creation, Source: Atelier Barrois

Once this step is done, the glass panels follow a classical industrial cycle such as the thermal quenching and the
lamination operations. These steps have been realized by the factory BGT in Germany and the glass panels have been
fixed to the secondary metallic structure by the firm HEFI. At the end, those panels respect the entire technical
regulations required.

e  Aesthetically, the glass material creates an infinity of textures and light diffusions. This double glass skin
lets a soft and filtered light, which protects the art pieces directly exposed to the strong Mediterranean
sunlight.

e To conclude, paradoxically, it is in an industrial technical context and full of obligations that a craftsmanship
intervention takes place. It creates new architectural freedoms spaces respecting the whole constraints and
norms.

Fig. 16 & 17: FRAC, Glass sheets installed in detail, Source: Atelier Barrois
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3. Outlook to New Material Opportunities

Architects are always looking for new materials, surface properties and opportunities to create new designs.

Such quest drives ongoing development at Ferro. As one result, Ferro is now able to extend the s1de ONE range with
the matt versions of the enamels. Such special matt versions of the enamels achieve a very low gloss value of 15 to
20 gloss units at 60° angle only compared to more than 85 gloss units for the standard s1de ONE products, at identical

firing conditions.

Fig. 18: s1de ONE enamels with matt surface, Source: Ferro GmbH

With these matt enamels it is now possible for the architect to create a coating on the glass surface which has similar
look and touch like natural stone keeping the advantages of glass as material for cladding. By the compatibility of the
matt and glossy shades of slde ONE, Ferro is able to provide architects and designers with individual specified gloss
level in between the 20 and 85 gloss units at 60° angle for all standard shades as well as for mixtures of these in the
RAL, Pantone or NCS color ranges.



CGC Challenging Glass 6




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


