
Welcome to NGA’s AIA presentation 
– Designing with Glass for privacy 
and translucency



BNP Media is a Registered Provider 
with AIA.. Please share your AIA 
member number and contact 
information on the sign-up sheet or 
post-session assessment to ensure 
you receive credit for your 
participation. A certificate of 
attendance will be sent to all 
attendees. 
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This course is designed to educate 
architects and designers about ways 
to incorporate privacy and 
translucency into a building space 
using glass and glazing building 
materials. It will review in detail a 
variety of decorative glass products 
that enhance aesthetic appeal and 
maintain occupant comfort. 

4



The Learning Objectives for this 
course are:
• Explain ways to incorporate 

privacy and translucency in 
building designs using glass

• Compare types of decorative 
glass, and design and application 
possibilities

• Describe how different types of 



decorative glass are made
• List key considerations of specifying 

decorative glass



This presentation will address how a 
variety of decorative applications are 
made, which are listed on this screen. 
It will discuss how these products 
benefit the user and the goal for the 
space; as well as how to properly 
specify products based on technical 
standards and the intended 
environment. 



Decorative glass has a multitude of 
uses to satisfy design goals and 
occupant comfort.  Different surface 
treatments help diffuse light –
allowing daylight into a space while 
managing glare and direct sunlight.  
Privacy is also a key benefit that 
decorative glass products can offer. 



Decorative glass can offer depth or 
visual effect and can be enhanced 
with color or texture.  Specific 
patterns can be employed for bird 
deterrence, as well. 



In this section, we’ll discuss two types 
of etched glass: acid-etched glass 
and sandblasted or sand carved 
glass.

The first type, acid-etched glass, is a 
very versatile material that can be 
combined with other processes such 
as mirror, silk-screening, back 



painting and laminating to create a 
variety of design possibilities.  The etched 
surface is easy to clean and is highly 
resistant to stains which makes it useful in 
both interior and exterior applications.  



The acid etched finish is functional and 
can be used for slip-resistant stairs or 
flooring. Acid etch can also be combined 
with a low-e coating on a single lite of 
glass for use in exterior glazing 
applications. 



Now that we’ve addressed the 
benefits and applications for acid 
etched products – what exactly is 
acid etched glass? 

Acid etched glass has been treated 
to produce a frosted, translucent 
appearance and may be used in both 
interior and exterior applications.  



The surface treatment may also be used 
on mirror to obtain a soft matted 
reflection.  
Acid etching can be applied to provide 
different levels of translucence, either 
uniformly over the entire surface or in 
selected areas to create decorative 
patterns.  

DEFINITION:  ACID ETCHED
Glass that has been chemically treated 
with an acidic material, such as 
hydrofluoric acid, to produce a surface 
finish that will diffuse transmitted light, 
reduce glare and has a “frosted” 
appearance.  The treatment on glass is 



used to diffuse light, reduce glare and 
obtain a translucent appearance. It may 
be used for both interior and exterior 
applications. The treatment on mirror is 
used to obtain a soft matted reflection. 
The treatment can be applied to provide 
different levels of translucence, either 
uniformly over the entire surface or in 
selected areas creating decorative 
patterns. Also see etched glass, frosted 
glass, satin etch.



Acid etched glass can be treated to 
offer varying levels of translucency 
depending on desired levels of 
privacy or diffused light. 
As is it also a useful application for 
glass flooring and stairs, it is 
considered a low maintenance 
surface that wears well and will not 
change in appearance over time. 



To make acid etched glass or mirror, 
the glass surface is treated with an 
aqueous solution in a controlled 
environment which etches the glass 
and causes it to have a frosted 
appearance.
When the treatment is applied to 
glass, this results in a smooth satin 
texture and a translucent 



appearance. 
When it is applied to mirror, the 
treatment gives the mirror a satin texture 
and a soft matted reflection



When specifying acid etched glass, 
there are many products available 
that are made with this same 
process.  

First, the opacity or translucency of 
the acid-etch surface finish must be 
selected.  When designing for an 
exterior application, there are some 



finishes that are suitable for the outdoors, 
but not all will be.  Your decorative glass 
manufacturer or supplier will be able to 
provide you with this information.  Other 
choices that need to be made are the 
glass substrate (clear, low iron or tint) and 
the pattern of etching.  This product is 
available in a solid translucent look, 
double sided so that the etching is on 
both sides of the glass or with an etched 
pattern.  



The second type of etched glass  is 
sandblasted or sand carved glass. 

Interior applications are best for 
sandblasted glass in order to protect 
the etched surface. Interior 
partitions, signage, windows, doors 
and feature walls can all be enhanced 
by the use of decorative sandblasted 



glass.  

Sandblasted products can be used in 
exterior applications if the sandblasted 
surface is not exposed to the 
environment on the #1 surface.  (For 
example, placing the sandblasted surface 
facing inside of an insulating glazing unit, 
or facing the interior of the building.) 

The etching can be applied to one 
surface of the glass or to both surfaces 
for a more three-dimensional look.



The process of sandblasting or 
carving uses an abrasive material that 
is sprayed onto the glass at a high 
velocity which roughens the surface 
and gives it a frosted or etched 
appearance.  Sandblasting can be 
done evenly over the entire surface, 
in a decorative pattern, in different 
levels of translucency or even in a 



gradient pattern fading to clear.  

SANDBLASTED GLASS
Glass produced by using high velocity air 
to spray a stream of hard, abrasive 
particles against one or both surfaces 
giving the area a frosted or etched 
appearance. (Also see carved, frosted).



Sandblasting offers multiple levels of 
privacy and notably, offers no 
concerns with regard to adhesion or 
material compatibility. 

SANDBLASTED GLASS
Glass produced by using high 
velocity air to spray a stream of hard, 
abrasive particles against one or both 



surfaces giving the area a frosted or 
etched appearance. (Also see carved, 
frosted).



To sandblast glass in a decorative 
pattern, first a protective masking is 
applied to the areas where the glass 
is to remain clear.  The masking can 
be a self-adhesive sheet vinyl or a 
sprayed, photo-sensitive emulsion for 
high detail patterns.  Sand or other 
abrasive particles are sprayed onto 
the glass at a very high velocity, 



etching the surface.  The glass is then 
cleaned, and the protective masking 
removed.  

In this process, because the surface is 
roughened mechanically, it becomes 
somewhat porous and ongoing 
maintenance can become important. 
Many manufacturers will offer a 
protective coating on the sandblasted 
surface to provide a barrier to 
contamination from dirt or fingerprints. 
Furthermore, other materials are often 
used in place of sand to get different 
effects.



Typically, sandblasted surfaces are 
best used in interior applications, 
however, they can be used on the 
exterior of a building if the surface is 
protected from the elements –
glazing inside of an insulating glass 
unit is an example.  Another choice 
to consider when specifying 
sandblasted glass is the level of 



translucency or privacy you’re seeking.  
Many different levels of translucency are 
available; sandblasting on either one or 
two sides of a lite of glass can give the 
effect of depth in the pattern.  

Refer to your decorative glass supplier 
about ongoing maintenance and cleaning 
related to any decorative product.



Another type of decorative 
application different from acid-etch is 
silkscreen or screen-printed products. 

The many characteristics of 
silkscreened /screen-printed glass 
make it a versatile product for 
numerous applications.  A few of 
these are shown here, including 



spandrel, transit shelters and signage.  

It’s highly suggested to review the 
coating manufacturers’ specific 
application recommendations and 
product technical capabilities, including 
durability and weatherability, when 
considering exposed designs.



Silkscreened / Screen-printed glass 
also offers versatile solutions to 
interior applications including heavy 
glass doors and shower enclosures, 
providing translucency and selective 
privacy. 



Now that we’ve addressed the 
benefits and applications for 
silkscreened and screen-printed 
products – how exactly is it created?

The screen-printing process is 
achieved by applying coatings or inks 
to the substrate. 
The coating or ink can be applied in 



solid coverage over the entire surface of 
glass or selectively to create a decorative 
pattern based on privacy or translucency 
needs.

There are a few types of inks used for 
screen-printing on glass, but the most 
widely used types are ceramic frit, or 
organic coatings such as silicones or 
epoxies.  
All are available in many colors, patterns 
and translucencies and some can be used 
for both exterior and interior applications.  

Although several different types of 
coatings are available on the market, it is 
very important to ensure the 



manufacturer uses a coating that is 
formulated to bond to the glass surface, 
either chemically or fused through heat.  
Coatings not formulated to adhere to a 
glass surface may result in adhesion 
failures after installation. Your decorative 
glass manufacturer will be able to provide 
information on which inks are suitable for 
each application.

DEFINITION:  SILKSCREEN / SCREEN-
PRINT
Decorative glass created by applying 
coatings or inks to the substrate through 
a screen-printing process. The coating or 



ink can be applied in solid coverage over 
the entire surface of glass or selectively to 
create a decorative pattern based on 
privacy or translucency needs.



As noted earlier, silkscreen and 
screen-printed products are quite 
versatile and often used for spandrel, 
signage and interior designs.  It can 
be solid coverage or patterned, and 
available in many colors, 
translucencies and metallics.
This application method is excellent 
for mid to high volume production of 



the same motif on several glass lites. 

To achieve a silkscreened / screen-
printed look without the screen-printing 
process, additional options include 
surface-applied films or stenciled, spray-
on organic coatings. 



Silkscreened / screen-printed glass is 
made by pushing coatings or inks 
through a screen onto the glass using 
a screen-printing process, 
comparable to a t-shirt printing 
process. The pattern is usually placed 
on the silkscreen material using a 
photo-sensitive emulsion, then the 
coatings or inks are pushed through 



the clear areas of the screen, resulting in 
the pattern being applied to the glass.  
The coating or ink is then fused to the 
glass through exposure to high oven 
temperature, or cured to the glass using 
a low oven temperature, or an ambient 
cure chemical bonding process. 



A third type of decorative application 
different from acid-etch or screen-
printed is digitally-printed glass. 
This is also a very versatile product 
and is often used in exterior features 
and wall-cladding. 



Digitally-printed glass features an image or 
design that has been printed directly from a 
machine onto the glass surface.  The images 
can be a single color or multiple colors 
printed at high resolution.  Glass can be 
printed with both organic and inorganic inks 
including ceramic frit.



Digitally-printed glass, as noted 
earlier, suits a variety of applications 
for both exterior and interior use. 
Graphics can be applied as a solid 
image or pattern and can address 
many color and translucency goals. It 
is also a frequent choice for unique, 
one-of-a-kind designs. 



For instance, the photo on the top right 
features a digitally printed image of the 
original building adjacent to it. 



Digitally-printed decorative glass is 
created by applying coatings or inks 
in a digitally-controlled droplet 
format directly to the substrate 
through a digital printing machine, 
like an inkjet paper printer you make 
have in your home. The coating or 
ink can be applied in droplets to 
cover the entire surface of the glass 



to create a full-coverage image or 
selectively to create a decorative pattern 
with areas that remain transparent or 
translucent for selective privacy. Digitally 
printed glass can help create one-of-a-
kind images or patterns. 

There are a few types of coatings or inks 
used for digitally printing on glass; the 
most widely used are ceramic enamel, 
inorganic coatings or organic coatings 
such as acrylics. 
Glass can be tempered, heat-strengthened, or 
annealed based on end-use performance and 
coating or ink cure requirements.



A fourth type of decorative 
application is fully-opaque glass –
shown here as spandrel and wall 
cladding. 



Opacity describes the degree to which a pattern or
surface obscures an object behind it, oftentimes
referred to as ‘hiding’



Opaque glass is a versatile product 
that can provide privacy by 
concealing structural or mechanical 
elements of the building that are not 
intended to be seen and is available 
in a wide array of colors.

Spandrel can be designed as a 
colorful statement or blend façade 



elements harmoniously together.
Glass wall-cladding can be used to 
increase interior natural daylight and/or 
artificial light reflectivity.



Fully-opaque decorative glass is 
created by applying coatings in a full-
coverage application via roller coat, 
curtain coat, hand-spray or 
automated spray directly to the 
substrate. Fully opaque glass is 
usually installed as cavity-backed, 
meaning there is no chance of light 
transmission. 



Fully-opaque coated glass can be 
tempered, heat strengthened, annealed 
and/or laminated depending on end-use 
performance and coating cure 
requirements. 
For example, spandrel is used in non-
vision areas of a building envelope and is 
generally specified to utilize heat-
strengthened or tempered glass, and it is 
cavity-backed with insulation and/or a 
back-pan.

Various types of products can be used to 
create fully-opaque glass including 
silicone coatings, ceramic enamel, 
inorganic or organic coatings, and/or 



opacifying films. Many are available in a 
wide variety of colors, and some can be 
used for both exterior and interior 
applications. 

There are several factors to keep in mind 
when using fully-opaque decorative 
solutions, such as: level of glass heat-
treatment, glass strength requirements, 
acceptable color variation tolerance, UV 
stability, compatibility of coatings within 
an insulating glass unit and surrounding 
glazing components, as well as insulation 
placement. These factors should also be 
evaluated for their effects as they relate 
to thermal stress.



Regarding all decorative products 
we’ve addressed so far, when 
specifying silkscreened / screen-
printed, digitally printed, or fully-
opaque glass for an application, 
several points should be taken into 
consideration.

1.Certain applications mentioned are 



suitable for both vision and cavity-
backed areas, and certain coatings or 
inks may be used in exterior and interior 
applications, or some may be restricted 
to interior settings only. Most coatings 
are applied to the interior surface of the 
glass, although there are some coatings 
that can be applied to the #1 surface. 
Contact the product manufacturer for 
additional information about each 
coating's capabilities and 
recommended applications.

2.There are some size limitations based 
on the desired application, however, 
this will vary by manufacturer.  It is 
advisable to talk to your decorative 



glass supplier about their size 
limitations.

3.Some coating or ink colors are more 
translucent or opaque than others.  It is 
advisable to review physical samples in-
person, or mockups of the products, 
before specifying a product or color in 
accordance with ASTM C1048 sections 
8.3.1 and 10.10

4.With regard to pattern used, you may 
ask - does the application call for a full 
coverage or a decorative pattern?  Is 
one color enough, or does the design 
required multiple colors?  Also, some 
coatings are limited to standard colors, 



while others are available to color-
match to better achieve your design 
vision.

5.Modern screen-printing technology 
allows for highly detailed patterns, 
however, if a higher resolution is 
required, other types of decorative 
glass could also be considered 
including decal transfer, digital printing 
or decorative interlayers in laminated 
glass.



Additional considerations include:

1.The Compatibility of Installed 
Components – check that the 
coating is compatible with other 
materials it will be in contact with 
or in the vicinity of, such as 
sealants, laminating interlayers, or 
other glazing materials. Connect 



with the coating or ink manufacturer 
directly for compatible material lists.

2.With regard to run quantities –
Silkscreened / screen-printed glass is an 
excellent way to include decoration on 
glass when there are multiple pieces 
with the same pattern.  If the pattern is 
to be different on each piece, talk to 
your decorative glass supplier about 
their policy on set up charges, or 
consider digital printed glass.

3.Finally, consider the interaction needs 
of the decorative glass in its final state. 
Is it exposed to the elements on the 
exterior façade of a building, or 



exposed to touch like an interior wall 
partition? Is the coating cavity-backed 
like spandrel or wall-cladding, and does 
it produce the desired visual effect once 
installed?



An example of a decorative product 
we’ve reviewed so far is slip-resistant 
glass. 

A non-slip surface is achieved by 
texturizing the surface of the glass. 
Examples of non-slip surfaces are 
textured enamels or particles that are 
fused to the surface, cast glass with a 



non-slip surface or the use of mechanical 
methods to roughen the surface such as 
sandblasting.  

There are a variety of ASTM test methods 
that measure slip resistance using specific 
test equipment under dry or wet 
conditions. A list and explanation of these 
standards can be found in NGA’s Glass 
Technical Paper, “Glass Floors and 
Stairs”, available for download at 
glass.org.  Your decorative glass 
manufacturer will also be able to supply 
you with test results to verify the slip 
coefficient of their particular method.



All glass flooring MUST be 
structurally engineered to ensure the 
safety of each particular application.  
The engineer will take into 
consideration the span, supports and 
weight loads that are needed when 
calculating the glass make-up and 
thickness required for each area.  
Your decorative glass supplier may 



also be able to offer guidance in this 
area.  

When specifying glass flooring, there are 
many options to consider.  Clear or low-
iron glass can be used when an open look 
is desired or, if modesty issues are a 
concern, etched or frosted glass can be 
used for one of the layers.  The size and 
density of the non-slip pattern can also 
be varied to give either more or less 
traction control or more or less visual 
diffusion in the glass.



The use of decorative interlayers 
within laminated glass constructions 
is also a viable option when 
additional safety, security and/or 
acoustical features are desired, 
compared to monolithic lites. 
Many decorative techniques can also 
be used to vary the degree of light 
transmission when solar control is 



desired.  

Per the international building code, all 
overhead glazing or installations that are 
more than 15° off vertical require 
laminated glass for safety.  

Most types of laminated decorative glass 
can be used in both interior and exterior 
applications.  The laminated glass 
supplier can inform you if their particular 
method requires an edge sealant for 
exterior applications in which the edges 
are exposed.



An interlayer is any material used to 
bond two lites of glass and/or plastic 
together to form a laminate. 

Laminated decorative glass can be 
produced by using a decorative glass 
lite, a decorative interlayer or by 
incorporating a variety of decorative 
materials between the glass such as 



PET films, metallic foils, fabrics or rice 
paper.  The interlayers themselves may 
be clear, translucent or opaque.  Various 
colors, textures and patterns can be 
combined using the laminating process to 
create special effects not possible with 
monolithic panels.



As noted earlier, the benefits of 
incorporating a decorative interlayer 
mirror those of a traditional 
laminated glass lite. It is considered 
safety glazing and protects those 
nearby from glass fall out post-
breakage. It guards against forced 
entry attempts and mitigates sound 
among many other capabilities. 



There are several different types of 
interlayers used by decorative glass 
manufacturers, the main types being 
PVB, EVA, TPU, ionomer, cured resin 
and film; these are manufactured in 
rolls or sheets.  Each type is available 
in various formulations, thicknesses 
and performance standards.  



To make laminated decorative glass, the 
fabricator layers the materials together in 
a sandwich with glass being the outside 
layers. The glazing sandwich is then 
exposed to heat and pressure which 
bonds the components into an integral 
unit.

Cured resin interlayers are liquid 
formulations that are poured or pumped 
between the layers of glass.  The resin is 
cured either by adding chemicals to the 
formulation to cause the polymers to 
cross-link or by using a UV light to cause 
the cross-linking which bonds the glass 
together mechanically and chemically.



One of the most important issues to 
consider when specifying laminated 
glass is choosing the correct 
formulation & interlayer thickness for 
the application.  This choice is often 
affected by whether the glass is 
being used purely as a decorative 
component or if it needs to conform 
to building code requirements.  In 



many applications, building codes require 
the glass to have fallout protection which 
means the glass lite must hold together 
when broken. In the case of glass stairs or 
flooring, the interlayer must be sufficient 
to meet safety requirements if the glass 
itself is broken.

Another consideration is the laminated 
unit’s suitability for the surrounding 
conditions.  For many applications, the 
type of glass, interlayer or other films or 
materials laminated inside the glass must 
be researched before specifying 
laminated glass in an area that 
experiences high humidity, for example 
or one that will experience intense UV 



exposure.

The laminated unit must also be 
compatible with the rest of the glazing 
system.  Often laminated glass will 
require thicker channels than monolithic 
glass due to its multi-layer make up.

If heat treated laminated glass is being 
specified, you must also consider the 
thickness limitations for the individual 
lites of glass.  For thinner glass measuring 
1/8” – 3/16” there is a restriction on the 
size of glass that can be heat treated.  
Your laminated glass supplier will be able 
to provide you with information on 
available glass sizes.



It is advisable to contact your decorative 
glass manufacturer for more information 
to ensure the appropriate material is 
specified for your particular application.



Listed here are three applicable 
specifications for reference. 
Decorative products are 
designed and specified 
according to the technical 
standards for flat glass.



Different applications for the 
decorative products discussed 
must take into consideration 
relevant codes and standards 
for use. Listed here are more 
references, in addition to the 
previous ASTM standards 



provided, that may be helpful. 



Listed here are two industry 
associations for reference, 
including the National Glass 
Association – the producer of 
this presentation.



In review, you should now be able to 
understand and achieve the learning 
outcomes as listed. 



This concludes the presentation. 
Thank you for attending Designing 
with Glass for Privacy and 
Translucency.


