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The wrong ratio can be hard to swallow.
Be sure your two-part sealants and adhesives are on ratio and mixed precisely with the ExactaBlend™

©2014 Graco Inc. 349163A

Advanced Glazing Proportioner. You’ll get consistent flow rates, even cures, and confidence that your
end product will perform as you intended. Quality curtainwall and insulating glass,
made to exacting standards. Learn more at ExactaBlend.com.
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Introducing Keralite Select from Vetrotech. Our advanced composition, combined with patent-pending
surface polishing technology, creates a float-like surface quality for the sharpest, most accurate color viewing
glass in its class. Keralite Select stands out from other fire-rated glass ceramics with a 97.1 color rendering index,
high VLT, and the lowest haze value available. See for yourself. Request a free sample by calling us
at 1-888-803-9533 or visit www.vetrotechUSA.com/keralite-select.aspx
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The Top 20
Take a look and see which companies are growing, in this
ranking of the nation’s top contract glazing firms.
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Not Just a Pretty Face
With architectural demand and interest pushing for new and
innovative trends, glass companies have embraced digital
printing as a means to help differentiate.

22

Staying Energized
Learn more about the new ASHRAE standards and the
changes that affect fenestration, glazing and daylighting.
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Designed by HDR Architecture
and HKS Inc., California’s Camp
Pendleton Naval Hospital project
was constructed as a joint venture by Clark Construction
Group - California LP, and
McCarthy Building Companies
Inc. Tower Glass was the contract glazier; glass was supplied
by Northwestern Industries.
Turn to page 8 to read more.
Photo by Ed LaCasse.
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INTRODUCING 1630 SS IR CURTAIN WALL – ELITE IMPACT RESISTANCE FROM KAWNEER
High Performance. Larger Spans. Increased Impact Resistance. Kawneer’s new 1630 SS IR Curtain Wall – an
impact resistant 3" sightline curtain wall system – offers an additional line of defense against high winds, heavy
rains and hurricanes. Having undergone rigorous testing, our new curtain wall meets increasing design pressure
requirements in impact zones and can deliver larger spans. And, screw-spline architecture with both dry and wet
glazing options makes the 1630 SS IR easy and fast to install. Kawneer knows how to protect buildings and occupants.
1630 SS IR Curtain Wall is performance under pressure.

kawneer.com
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Ellen Rogers
New in 2014: Look at
all the windows in
the LEGO Police
Station. LEGO, the
LEGO logo, and the
Minifigure are trademarks and/or copyrights of the LEGO
Group.
© 2014 The LEGO Group.
All rights reserved.

4

Build me a Building

am intrigued by LEGOs. Yes, LEGOs. As the
mother of a 3-year-old boy I have, on more than
one occasion, simply found myself too close for
comfort with the little blocks when they find
themselves under my bare foot. Not a pleasant
feeling, but perhaps a rite of passage in raising a
boy fascinated with blocks, towers, buildings and
pretty much anything that makes noise.
What perhaps strikes a little closer to home—
that’s home in the design and construction industry—is the brand’s architectural series. You can
now purchase LEGO kits to re-create for yourself
some of the world’s most recognizable architectural masterpieces, from the Sydney Opera House to
the Solomon R. Guggenheim Museum. I love
Frank Lloyd Wright’s Falling Water, but the
thought of re-building it with LEGOs is daunting.Beautiful, yes; just not something I want to
tackle. And not cheap—the Falling Water set was
priced at $99.99 on the shop LEGO site.
Still, it made me think. You may have heard
about or may yourself be using 3D printing technology, which can allow you to, for example, print
a model of anything from a widget to a window.
But what about building models with LEGOs?
The idea may not be as far-fetched as it sounds.
Anyone ever played around with this concept?
In 2012 LEGO produced 318 million LEGO
tires, making it the world’s largest tire manufacturer. This made me wonder: how many windows did the brand produce? I reached out to
LEGO to see if anyone could provide this information. Unfortunately, I was told while
they track the tires and “Minifigures”
they have created over the years,
they have not done the
same with windows.
But, considering the
millions of children
building LEGO houses
and towers every year, I
wouldn’t be surprised if
LEGO was up there as
a top window manufacturer as well. AGG
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INTRODUCING GUARDIAN SUNGUARD SNX 51/23
SunGuard SNX 51/23 from Guardian is a glass industry first — the
1 2

first product on the market with visible light above

3 4

Interior

Exterior

50% and a solar heat gain coefficient below 0.25.
Along with low reflectivity and a neutral blue
color, it represents a breakthrough combination
of light, appearance and solar control that meets
SNX 51/23 on #2

increasingly strict energy codes. For complete

performance data — and other ways to Build With Light —
visit SunGuardGlass.com. Or call 1-866-GuardSG (482-7374).

© 2014 Guardian Industries Corp.
SunGuard® and Build With Light® are registered trademarks of Guardian Industries Corp.
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Backpainted Basics

Advice for Specifying Backpainted Glass
by Vick Channel

hen it comes to interiors, backpainted glass has
become popular among architects and designers.
Not only does it offer an attractive aesthetic, but it
is also durable and easy to maintain. Specifying
backpainted glass also presents a few unique considerations. Here’s a quick look at some points to keep
in mind when designing with backpainted glass.
Is it tested? Any specified backpainted glass product should have been previously tested by an independent, third-party testing facility. The facility performing the tests should be a nationally recognized
organization, independent of the paint manufactur-

Vick Channel is the national sales manager for Summit
Glass Coatings in Englewood, Colo.

er, glass manufacturer and the company actually
manufacturing the backpainted glass. Request
copies of the tests performed and all accompanying
documents that support the test results.
Sticky Stuff. Ask the backpainted glass manufacturer for a list of tested adhesives that can be
used for installation. Again, the tests should be
performed by a nationally recognized third-party
testing organization independent of the adhesive
manufacturer, paint manufacturer and the manufacturer of the backpainted glass. Test results and
all supporting documents should be made available for review and retention.
Back it up. Obtain a copy of the manufacturer’s warranty. Most manufacturers of backpainted
glass offer a limited warranty, ranging from five
years to ten years. Review the warranty to ensure

Manufacturers of America's
Finest Custom Windows
Custom Shaped Windows BIM
Church Windows

We Have

(for Stained and Protective Glass)

Narrow Profile Equal Siteline Windows
(ventilators are indistinguishable from fixed)

Historical Replication Windows
Hurricane/Impact Windows
Dual Color Thermal Windows
Skylights, Walkways, etc.
Metal and Glass Bending
Sunbilt Sunrooms
Family Owned and Operated Since 1906

J. SUSSMAN, INC.
109-10 180th Street
Tel: 718-297-0228

TM

Jamaica, New York 11433
Fax: 718-297-3090

www.sunbilt.com

www.jsussmaninc.com
FINE ARCHITECTURAL METAL PRODUCTS AND SERVICES

WINDOWS
6

SKYLIGHTS
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it covers each aspect of the product that is important. Select the best warranty available. It is
important to specify a manufacturer that is financially able to back up its warranty.
Get a sample. There are multiple reasons
for retaining samples. One reason for doing
so is to confirm the color specified has been
produced and installed. Another is for matching colors if replacement glass is ever needed
after the original installation. Also, it is
important to know who the original glass substrate manufacturer was. It will be much easier to produce replacement backpainted glass if
the replacement substrate matches the original glass substrate.
Know the installer. Are they reputable or
are they unknown? Contract glaziers that the
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From walls to countertops, backpainted glass brings an appealing aesthetic to a
variety of installations.
architect has worked with on previous projects,
that have performed well, are more likely to
continue to do good work and use the products that have been specified. AGG

PREMIER EVENT!

July 7-10, 2014
Philadelphia Convention Center
Philadelphia, PA, USA

Photo of: THE COOPER UNION, NYC
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Strong Foundations
lass and glazing products play a defining role
in the recently constructed 1 million-square-foot
(total campus) Naval Hospital at the Marine
Corps Base Camp Pendleton, which was completed six months ahead of schedule and more
than $100 million under budget. The Los
Angeles operations of HKS Architects Inc.
served as the architect of record while HDR
Architecture Inc. in San Diego served as the
architectural designer for the new hospital. The
joint venture design-build team included contract glazier Tower Glass of San Diego along
with Clark Construction Group LLC and
McCarthy Building Companies Inc.
According to Jeff Swaim, project manager with
Tower Glass, the hospital project features laminated glass fabricated with PPG Solarban 70.
Northwestern Industries was the glass fabricator.

Photos: Ed LaCasse

Tower Glass was
the contract glazier
on the recently
completed Naval
Hospital at the
Marine Corps Base
Camp Pendleton,
which features
PPG Solarban
70 fabricated by
Northwestern
Industries.
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Vision Systems was the curtainwall supplier.
Swaim says one of the important considerations for this project was the blast requirements,
requiring the glass and glazing to meet certain
PSI. He explains the glass has to be able to transfer the load [from a blast] to the mullions and the
mullions then to the building structure.
“The glass has to be able to give as much as
possible without failing … the attachments are
probably ten times that of a normal curtainwall
system,” says Swaim.
The hospital is expected to earn LEED Gold
Certification. Included among its sustainable
design features is an atrium open to the sky.
According to builders, the hospital’s energy performance is 30 percent better than baseline standards set by the American Society of Heating,
Refrigerating and Air-Conditioning Engineers.
The new hospital was designed to meet blast
requirements, which required the use of a
stringent glazing system.

March/April 2014
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The design team fully integrated with the construction team from the beginning through construction, working closely with members on each
design submittal and package to ensure constructability, expedite work, and control quality
and costs. No major construction was started
until 65 percent of the design was finalized.
“The replacement hospital is a facility ‘catchup’ for the progress of modern medicine, since
the last facility was built in the early 1970s,” said
Capt. Mark A. Kobelja, commanding officer of
the Naval Hospital Marine Corps Base Camp
Pendleton. “The new facility utilizes evidencebased design to enhance healing for patients, as
well as efficient and effective design to conserve
water and energy, protect from earthquakes and
optimize the work environment for staff.
Designed as a like-for-like replacement of existing
capabilities, the new facility will greatly enhance
those capabilities with the newest facility and
equipment technologies. Add in the ocean view,
large windows, greenery and pleasing finishes and
textures throughout, and it’s little wonder our
staff and patients are ready to move in.”
The new Marine Corps Base Camp Pendleton
Naval Hospital replaces an older facility built in
1974 near Lake O’Neil that no longer complied
with current seismic, anti-terrorism, and general
force protection standards for hospitals. It will
now be used for administrative offices and storage. The project also received two Alliant Build
America awards from the Associated General
Contractors of America, including Best New
Building Project and the Marvin M. Black
Excellence in Partnering award. AGG
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The hospital’s energy
performance is 30
percent better than
baseline standards.

www.glassguides.com

9

Product Information
© 2014 Architects’ Guide to Glass Magazine. All rights reserved.
No reproduction of any type without expressed written permission.

Contents

Zoom Fit

Search

+

Archives

–

I<

E-Mail

<

>

Subscribe

N e w P ro d u c t Fo c u s

glass

Make Room for the VIP

fire-rated glass

Dow Corning and Okalux GmbH have collaborated to create the Okalux VIP, a high-performance insulation module that exhibits what the
companies call excellent heat insulation, combined with nearly unlimited possibilities of design
for every façade construction.
The vacuum insulation unit consisting of
fumed silica integrated in the cavity of an insulating glass module is paired with a range of material inserts from Okalux.
Okalux VIP 40-mm thick elements can reach a
U-value of 0.11 W/(m²K) | 0.02 Btu/(hr ft² °F),
according to the company. The heat conductivity
of a vacuum insulation panel is said to be approximately 0.005 W/(mK) and the heat transmission
coefficient corresponds to that of a well-insulated
wall, according to Okalux.
The thickness of the insulation modules corresponds to the constructive depth of typical glass
units and individual, custom-tailored design solutions can be created. The vacuum façade elements
are pre-fabricated and installed on site in the
same fashion as standard insulating glass.
→ www.okalux.com

In the Clear

An Ideal Combination

Keralite Select is the newest innovation in fire-rated glass from Vetrotech
Saint-Gobain, combining patent-pending surface polishing technology with what
the company calls advanced composition to create “the sharpest, most accurate
color-viewing glass ceramic in its class.”
As Kevin Frisone, Vetrotech’s sales and marketing manager, North America,
explains, fire-rated glass ceramics typically have a certain level of haze. This
new product, which has fire-ratings in 20, 45, 60, 90 and 180 minutes, was created to “have the lowest haze” compared to similar products on the market.
Keralite Select scored 97.1 out of 100 on the color-rendering index of 97.1,
which, according to the company, is the highest R96a value for glass ceramics.
It also has a haze value of 0.5 percent, which is the lowest available, according
to Frisone.
Describing the product, Frisone says it’s both “higher performing and better
performing,” providing clear, sharp images. “It provides a truer color,” he says,
adding it also provides a high visible light transmittance, which can allow in an
increased amount of natural light.
Speaking of the new glass, Frisone adds, “It provides function and aesthetics … allowing architects to be more creative …”
For additional life safety, a surface-applied film is also an option.
→ www.vetrotechusa.com

Transparent, solar control, low-E glasses are elevated to new levels of clarity
and solar control with
Solarban 67 glass by PPG,
according to the company.
Engineered with a proprietary double-silver, magnetronsputtered vacuum deposition
(MSVD) coating, Solarban 67
glass offers a vibrant, neutral
appearance. Clear glass is standard, but it can also be specified with blue, green and
earth-toned on the second or
third surface of an insulating
glass unit.
→ www.ppgideascapes.com
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A Place in the Sun
Guardian Industries has
announced the availability of its
SunGuard SNX 51/23, a commercial
low-E glass product with what the
company says is a visible light transmission (VLT) above 50 percent and a
solar heat gain coefficient below 0.25,
in a standard insulating glass unit.
This new addition to the Guardian
SunGuard portfolio of high performance, low-E glass, triple silver SunGuard
SNX 51/23 has high visible light transmission, low reflectivity and a neutral
blue appearance. The glass is designed to
meet the most stringent energy codes in North
America, according to the company.
SNX 51/23 is available on clear, green,
UltraWhite, CrystalGray, gray and
TwilightGreen substrates, in both annealed
and heat treatable versions.
→ www.sunguardglass.com

switchable glazing

An Innovative Switch

Innovative Glass Corp. is promoting its liquid
crystal switchable privacy glass, also known as LC
Privacy Glass, or eGlass®, which can be used in a
variety of applications for intensive care unit (ICU)
applications. The laminated glass has an electrified
film imbedded within and switches from clear to
frosted white at the touch of a button.

doors

Don’t Let This One Slide By

LaCantina Doors has created a new, multi-slide and full-range of swing doors.
Custom-engineered rolling hardware and AAMA-certified wheels provide a
uniform, symmetrical, low-profile bottom rail, according to the company. The
multi-slide doors also feature the company’s narrow stile and rail profiles, the
same used in its folding doors and new swing doors.
The multi-slide offers weather-resistant and flush sill options, a minimal one
piece handle and lock with an exterior key, an advanced seal system and is
backed by the company’s 10-year warranty.
→ www.lacantinadoors.com

12

www.glassguides.com

>I

In the unpowered, default state, the glass is
completely obscure, providing what the company
says is 100 percent privacy from both sides while
still allowing light to pass through. When electricity is provided, the molecules in the film reorient
and the glass becomes clear.
LC Privacy Glass has no moving parts, and the
lamination makes it virtually soundproof, according to the company.
This glass can be installed in fixed walls, partitions and sliding walls, as well as in swinging and
sliding/breakaway doors found in ICUs and emergency rooms, among other types of projects. Wiring
methods range from simple door loops to electrified hinges, or sophisticated and proprietary power
transfer systems for the sliding/breakaway doors.
→ www.innovativeglasscorp.com AGG
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Exceptional coatings demand exceptional applicators.

DURANAR® Fluoropolymer Coatings +
The PPG CAP CERTIFIED APPLICATORSM PROGRAM
Generations of architects have trusted Duranar coatings
to protect window frames, railings, curtain walls and other
aluminum end-uses. These exceptional coatings demand
exceptional applicators, which is why PPG has developed
the Certified Applicator Program (CAP). CAP members
deliver the highest levels of color consistency, product
quality, customer service and technical expertise.
These premier applicators work directly with PPG,
offering priority service on color samples, accelerated
delivery and access to the world’s largest color database.
To learn more about Duranar coatings or the PPG
Certified Applicator Program, please visit ppgideascapes.
com or call 1-888-PPG-IDEA.

PPG CAP Members
Architectural Window

Keymark Corporation

Tecnoglass S.A.

Rutherford, NJ
(201) 939-2200
architecturalwindow.com

Fonda, NY
(518) 853-3421

Barranquilla, Colombia
57-5-373-4000
tecnoglass.com

Astro Shapes
Struthers, OH
(330) 755-1414
astroshapes.com

Kawneer Co. Inc.
Bloomsburg, PA
(570) 784-8000
Hernando, MS
(662) 429-5261
Lethbridge, Canada
(403) 320-7755
Scarborough, Canada
(416) 755-7751
Springdale, AR
(479) 756-2740
Visalia, CA
(559) 651-4000
kawneer.com

Duranar and PPG are registered trademarks of PPG Industries Ohio, Inc. PPG IdeaScapes is a trademark of PPG Industries
Ohio, Inc. The PPG CAP Certified Applicator Program and design are servicemarks of PPG Industries Ohio, Inc.

Lakeland, FL
(863) 858-5500
keymarkcorp.com

Linetec
Wausau, WI
(715) 843-4100
linetec.com

Peerless Products, Inc.
Fort Scott, KS
(620)-223-4610
peerless-usa.com

Spectrum Metal
Finishing, Inc.
Youngstown, OH
(330) 758-8358
spectrummetal.com

Windsor Metal
Finishing, Inc.
Kissimmee, Florida
(407) 932-0008
1stchoicewindsor.com

YKK AP America Inc.
Austell, GA
(678) 838-6000
ykkap.com
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#1 Permasteelisa
North America Corp.

Windsor, Conn.
www.permasteelisagroup.com
President/CEO: Claudio Daniele, chief
operating officer
Years in business: 23
Number of employees:
1000+; 6 U.S., 47 International
2013 annual sales: $202 million*

# 2 Harmon, Inc.

Bloomington, Minn.
www.harmoninc.com
President/CEO: Brad Austin
Years in business: 59
Number of employees: 560
Locations: 14
% commercial work: 100
2013 annual commercial sales:
$197 million
Backlog change: Increased

# 3 Walters & Wolf

Fremont, Calif.
www.waltersandwolf.com
President/CEO: Randy Wolf
Years in business: 36
Number of employees: 506
Locations: 5
2013 annual commercial sales:
$178.9 million

Photo: © Greg West/www.curtainwallglass.com

Photo: Brad Feinknopf.

# 4 Enclos Corp.

14

f

Eagan, Minn.
www.enclos.com
President/CEO: Gregg Sage
Years in business: 37
Number of employees: 400
Locations: 16
% commercial work: 80
% residential work: 20
2013 annual commercial sales:
$173.4 million
Backlog change: Decreased 4%

#5 W&W Glass LLC
National Enclosure Co. kept busy with projects such as the
John and Frances Angelos Law Center at the University of
Baltimore Law.

or much of the construction industry, including contract glaziers,
2013 was a good year. Many companies have experienced growth and
are generally optimistic about what’s to come, with both 2014 and
2015 looking to do well. Take a look at the Architects’ Guide to Glass &
Metal magazine’s listing of the nation’s top contract glazing companies
and you can see for yourself how companies fared. The information
listed in this section is derived from a number of sources, including
submissions from the companies themselves, industry interviews, as
well as our own estimates. Annual sales listed include volume for
both commercial and residential work only. The backlog change
refers to the increases or decreases in reserved projects from 2012 to
21013. This is included only when provided by the company. When
not available, annual commercial sales were estimated.*
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Nanuet, N.Y.
www.wwglass.com
Managing partners:
Jeff Haber, Mike Haber, Scott Haber and
Howard Haber
Years in business: 36
Number of employees: 175
Locations: 1
% commercial work: 100
2013 annual commercial sales:
$100 million
Backlog change: Increased 25%

#6 Gamma North America
(formerly Gamma Windows and
Walls International Inc.)
Concord, Ontario
www.gammainternational.org
President/CEO: Jim Mitchell
Years in business: 40+
Number of employees: 460
Locations: 8
% commercial work: 100
2013 annual sales: $89.5 million
Backlog change: Increased 25%
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Livermore, Calif.
www.aga-ca.com
President/CEO: John Buckler
Years in business: 42
Number of employees: 200
Locations: 3
% commercial work: 100
2013 annual commercial sales:
$82 million
Backlog change: Increased 38%

#8 Karas & Karas Glass Co.
Boston, Mass.
www.karasglass.com
President/CEO: Joseph Karas
Years in business: 90
Number of employees: 91
Locations: 2
% commercial work: 100
2013 annual sales: $52.6 million
Backlog change: Increased 7.4%

#9 Massey’s Plate Glass and
Aluminum Inc.
Branford, Conn.
www.masseysglass.com
President/CEO:
Robert J. Massey Jr., president
Years in business: 41
Number of employees: 125+
Locations: 3
% commercial work: 100
2013 annual commercial sales:
$52 million
Backlog change: Increased

#10 TSI / Exterior Wall
Systems Inc.

Upper Marlboro, Md.
www.tsicorporations.com
President/CEO: Victor Cornellier
Years in business: 37
Number of employees: 105
Locations: 1
% commercial work: 85
% residential work: 15
2013 annual sales: $50.4 million
Backlog change: Increased 3%

#11 seele Inc.

New York, N.Y.
www.seele.com
President/CEO: Christoph Unmann
Years in business: 13
Number of employees: 40
Locations: 2
% commercial work: 100
2013 annual commercial sales:
$45 million
Backlog change: Decreased 48%

#12 Admiral Glass & Mirror

Houston, Texas
www.admiralglass.net
Sr. Exec. Vice President: Roger Putz
Years in business: 30
Number of employees: 325
Locations: 2
2013 annual sales: $46 million*

#13 Architectural Wall
Systems Co.

West Des Moines, Iowa
www.archwall.com
President/CEO: Mike Cunningham
Years in business: 22

March/April 2014

Number of employees: 130
Number of locations: 2
2013 annual commercial sales:
$44 million

#14 Crown Corr Inc.

Gary, Ind.
www.crowncorr.com
President/CEO: Rich Pellar
Years in business: 54
Number of employees: 150
Locations: 3
% commercial work: 100
2013 annual commercial sales:
$37 million
Backlog change: Increased 15%

Search

#16 SPS Corp.

Apex, N.C.
www.spscorporation.com
President/CEO:
Mike Russo, president/CEO
Christopher J. Craney, owner/CFO
Years in business: 32
Number of employees: 104
Locations: 2
2013 annual sales: $30 million
Backlog change: Decreased 15%

#17 National Enclosure
Company LLC
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Massey’s Plate Glass worked on a
variety of glazing projects such as
the Waterbury Career Academy in
Waterbury, Conn., which features
150,000 square feet of aluminum,
glass, and panel curtainwall.

#15 Ajay Glass Co.

Canandaigua, N.Y.
www.ajayglass.net
President/CEO:
Steve Stathopoulos, president
Demetrios Stathopoulos, CEO
Years in business: 55
Number of employees: 130
Locations: 2
% commercial work: 100
2013 annual sales: $35.5 million
Backlog change: Increased 1%

+

#20 - TIE
Progress Glass

San Francisco, Calif.
www.progressglass.com
President/CEO: Tom Burkard
Years in business: 75
Number of employees: 105
Locations: 2
% commercial work: 80
% residential work: 20
2013 annual sales: $26 million
Backlog change: Decreased 20%

Champion Metal & Glass Inc.

Hauppauge, N.Y.
www.championmetalglass.com
President/CEO: Ali Ghahremani
Years in business: 20
Number of employees: 124
Locations: 1
2013 annual sales: $26 million AGG

Pontiac, Mich.
www.nationalenclosure.com
President/CEO:
David Sauld, president
Years in business: 4.5
Number of employees: 100
Locations: 4
% commercial work: 100
2013 annual sales: $29.9 million
Backlog change: Decreased 27%

#18 Cherry Hill Glass Co. Inc.
Branford, Conn.
www.cherryhillglass.com
President/CEO:
Kevin O’Neill, president
Years in business: 23
Number of employees: 85
Locations: 2
% commercial work: 95
% residential work: 5
2013 total annual sales: $31 million
Backlog change: Increased 5%

#19 Heinaman Contract
Glazing

Lake Forest, Calif.
www.heinaman.net
President/CEO:
John Heinaman, chairman/CEO
Tom Howhannesian, president
Years in business: 26
Number of employees: 90
Locations: 2
2013 annual sales: $30 million*

Photo: TSI Corp.

#7 Architectural Glass
& Aluminum
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Number-ten ranking TSI worked
on projects such as this Health and
Human Services building in
Rockville, Md.
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Not Just a Pretty Face
Digital Printing Transforms the Architectural Glass Industry

s

ure it’s pretty, but what else does it do? A lot,
now that you mention it.
The digital printing process is bringing a new
level of functionality to glass. It offers the ability
to control light and can also address security and
privacy concerns. Simply put, fabricators employing this equipment can print digital color images

16
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Printed interlayers can provide
aesthetics in addition to transparency such
as in Miami University’s Upham Hall
shown here and on page 17.
on glass quickly. And architects around the world
are embracing this technology—for good reasons.
“Fabricators such as ourselves offering full solutions under one roof have the added advantage of
minimizing product being damaged in transit
between, say, our facility and a third party printer,” says Peter Valley, who works in strategic conArchitects’ Guide to Glass & Metal
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sulting in North America for Carey Glass
International, which is headquartered in
Tipperary, Ireland, and also has offices in New
York. “We can also offer clients exceptionally personalized solutions and the option to create
buildings, facades, or interior spaces with limitless visually appealing alternatives. For the architect, the option to explore creative concepts
becomes a reality as does the potential to do so in
a cost-effective manner.”
Here in the U.S. fabricators are adding digital
printing lines at an accelerated pace. Jim Arnold,
president of GlasSource, says he and his team
have seen these machines at trade shows over the
past few years.
“Although interested in the process and
results, we did not see a market niche to offset
the high costs at first,” says Arnold, who adds
that eventually demand developed for certain
products. The company began to fill orders
through local UV glass printers, with the majority
of those orders being for graphics or signage.
“This worked okay, but outsourcing was a hassle, and the end result was quite fragile, so it limited the applications,” says Arnold.
Then came the increase in requests for permanent designs—those that could be done through
silkscreening. Yet the jobs were often too small
for the economics to work, both cost- and timewise, for that process.
Hartung also noticed the increasing trend.
“Decorative glass is one of [our company’s] strategic initiatives,” says COO Kirk Johnson. “Even
though [we] offer one of the widest selections of
decorative glass products on the West Coast, we
see this as a continually growing area.”
Both GlasSource and Hartung, along with a
number of other fabricators, have responded to
increasing demand and interest by purchasing
digital printers. This technology provides architects and designers the ability to create a one-of-akind aesthetic. Take a look at the photo gallery
that follows for a closer look at how companies
are using this exciting new product.

Glass Gallery
Digitally printed glass projects are making their
way into applications all across the country. From
museums to airports, memorials and many others, this type of glass is providing architects and
designers with a unique element to make their
projects stand out. In this special photo gallery
we’re highlighting just a few projects that have
been constructed with digitally printed glass.
continued on page 18
March/April 2014
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To Each His Own?
While direct-to-glass printing is growing in popularity as a way to add an
element of design to glass, it’s not the only decorative glass printing option.
There is also the process of printing onto an interlayer material which is
then used in a laminated glass unit.
“Each technology serves a unique purpose,” says James Thornburg, product
manager for Trulite Trudeco in Columbus, Ohio. Trudeco produces a Visual HD
printed interlayer in Columbus, Ohio; the company also employs a digitally printed
ceramic frit technology in Freemont, Calif., and traditional ceramic silkscreen in
several other locations, giving the company a unique perspective on market
demand, client insight and best practices.
Robert Carlson, mechanical engineer with Tristar Glass in Tulsa, Okla., agrees
that each technology has its own benefits. “I don’t think one is necessarily
better than the other in terms of the overall performance of the glass,” he says.
“They both have their pros and cons and it all depends on the situation.”
Thornburg explains, “Traditional silkscreen was born out of necessity to
control solar heat gain, but digital ceramic frit and digitally printed interlayers were developed as a response to the rising sophistication of the client.
Digital ceramic frit spoke to high-volume, exterior installations, and digitally
printed interlayers were mainly reserved for aesthetically complex, mediumvolume, interior installations. Compared to traditional ceramic frit, both allow
for increased control and customization while utilizing the benefits of rapid
prototyping. It’s safe to say all three technologies have their own merits, but
we are beginning to see more and more requests for customization from the
owner, designer and glazier respectively.”
—Megan Headley

www.glassguides.com
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continued from page 17

The new direct-to-glass installation at Chicago’s O’Hare Airport features a twostory interior curtainwall that blocks entry to private areas.

Taking Flight

Photos: Steve Hall, Hedrich Blessing Photography

The millions of people traveling through Chicago O’Hare International Airport
can now see and experience the new digitally printed glass elements used in the
renovation of terminal five. Designed by Epstein Architects, Goldray Industries was
charged with digital ceramic printing of almost 4,000 square glass of glass. The
detailed graphics were designed by Thirst Communication Design to convey a story
of the traveler’s experience. The imagery resulted in complex design details that
needed a unique solution.
The completed project features a two-story interior curtainwall that blocks entry
to private areas and directs foot traffic to the security checkpoint. The color bands
and geometric shapes of the designed glass were printed in a gradient to ensure
the flow of natural light without diminishing its privacy function. The wall was
installed using clips instead of silicon to maintain the aesthetic quality of the
design, which seamlessly continues onto the printed glass wall cladding.
“We worked through all the various color and design options until one met all
expectations,” says Greg Saroka, president of Goldray Industries.
A number of contract glaziers worked on this job including Architectural Glass
Works in Tinley Park, Ill. and VEI Supply of Chicago.
continued on page 20

http://www.fenzi-na.com/architects-education.html

O’Hare International Airport is now home to a digitally printed glass application
that incorporates nearly 4,000 square feet of glass.
18
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Not Just a Pretty Face

Photos: GGI

continued from page 18

Colorful, glass patterns can be
printed directly onto glass to
provide a unique aesthetic.

Fade to Light
The Palo Alto Medical Foundation Sunnyvale
Center is a nonprofit healthcare organization within
the San Francisco Bay area. The project features colorful glass installations fabricated by GGI in
Secaucus, N.J., using its Alice direct-to-glass printing
technology. According to information from the company, architect/designer Larry Kirkland worked with the
technology as it provided a way to gradually fade the
custom green leaf design from a full opacity at the
bottom to a more translucent version of the pattern
toward the top. By incorporating the fade into the
pattern, the project was able to achieve more natural
sunlight, which led to shadows of the pattern projected into the building when the sun shines through.
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In Remembrance

Photos: Viracon

The Colorado Freedom Memorial located in Aurora, Colo., is
constructed of digitally printed glass that reflects Colorado’s
mountains and blue skies. Designed by architect Kristoffer Kenton
and fabricated by Owatonna, Minn.-based Viracon, the wall stands
approximately 12-feet tall and 95-feet wide. Each of the names of
the nearly 6,000 Coloradans killed or missing in action were
etched in the glass panels dedicated to the specific war in which
they fought. In the case of the MIAs, their names will be etched
in a special panel of glass.

Digitally printed glass was used in the Colorado Freedom
Memorial, which pays tribute to nearly 6,000 Coloradans killed
or missing in action.

As the visitor looks at the glass, it will reflect back his/her
own image so that the visitor actually becomes a part of the
memorial. The height of the glass and the reflected surroundings
will seem to loom over the visitor and then fade away—all symbolic of service men and women falling in action. J.R. Butler Inc.
based in Denver, Colo., was the contract glazier. AGG
Ellen Rogers is the editor of Architects’ Guide to Glass &
Metal magazine. She can be reached at erogers@glass.com or
follow her on Twitter @AGGmagazine and like AGG magazine on
Facebook to receive updates. Carl Levesque is a contributing writer for Architects’ Guide to Glass & Metal magazine.

March/April 2014
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Staying
Energized

a

A Look at Glazing in the New ASHRAE Standards
by Thomas D. Culp, PhD.

SHRAE 90.1 is the predominant energy efficiency standard for commercial buildings, and
mid- and high-rise residential buildings over three
stories. States are required by federal legislation to
consider its adoption, and ASHRAE 90.1 is also
referenced as a full compliance option within the
International Energy Conservation Code (IECC).
ASHRAE 189.1 is a companion standard for
high-performance green buildings, using 90.1 as a
basis, but then also overlaying other “green” concepts such as site selection, water use, material

20%
increase in office
worker cognitive
test rates

22%

increase in
student test scores

22
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Reduced length of hospital
stay by 2.6 days

Reduced depression,
improved sleep

15%
6%
increased
retail sales

choice, daylighting, and indoor environmental
quality.
ASHRAE published the new 2013 version of
ASHRAE 90.1 last October, and they are now
finalizing the 2014 version of ASHRAE 189.1 to
be published later this fall. Overall, ASHRAE
90.1-2013 is estimated to be approximately 7 to 8
percent more stringent than the 2010 version,
and approximately 38 percent more stringent
than the 2004 version. A number of changes
affect fenestration, glazing and daylighting.

reduced development
of surgical post-op delirium

21%

>I

Increased real estate
value, rental rates

22%

less pain medication in
post-spinal surgery patients

decreased absenteeism in office workers;
Decreased office worker turnover;
39 additional work hours per year in office worker productivity;
9 to 16% improved performance on visual memory tests
Architects’ Guide to Glass & Metal

Product Information
© 2014 Architects’ Guide to Glass Magazine. All rights reserved.
No reproduction of any type without expressed written permission.

Contents

Zoom Fit

Search

+

Archives

–

I<

E-Mail

<

>

>I

Subscribe

U-Factor, SHGC, VT/SHGC
The stringency of the prescriptive window
requirements has been increased in 90.1-2013.
Overall, U-factors were lowered by approximately
10 percent compared to 2010. Solar heat gain
coefficient (SHGC) requirements stayed the same,
already set at appropriate levels for each zone.
The new values do not require triple glazing to
comply, but will require low-E glass everywhere
(either for U-factor in the north or SHGC in the
south), thermally-broken frames in all zones but
the far south, and higher performance frames and
argon gas filling in the north.
There is also a new minimum requirement for
the visible transmission (VT)/SHGC ratio in
spaces where automatic daylighting controls are
required. The value was set to require solar selective glazing (whole product VT/SHGC ≥ 1.1 or
center-of-glass LSG ≥ 1.25), but to leave the final
choice on VT to the designer based on the daylight design, function of the space, glare control,
and other factors.
While it is still being finalized, it appears
ASHRAE 189.1-2014 will simply set the U-factor
and SHGC requirements as 10 percent lower than
ASHRAE 90.1, but the SHGC is only reduced on
east and west facades, and no lower than 0.25.

Painted Glass
Unlimited Colors
Marker Boards Available
Stock Sheets or Fabricated

Summit Glass Coatings
1600 W. Evans Ave., Unit A
Englewood, CO 80110
P:(303)781-2161
www.summitglasscoatings.com
sales@summitglasscoatings.com

Daylighting
There is significantly increased focus on daylighting in the new standards. One small, but
important, change is a new requirement that
the daylight zones be identified on submitted
floor plans. This, hopefully, will encourage
architects and daylight designers to work
together earlier in the design process to optimize daylighting before the envelope configuration is locked in place. It will also help with
determining which spaces will require automatic daylighting controls.
March/April 2014

Additionally, following a cost effectiveness
study, the toplighting requirements in 90.1
have been expanded to require a minimum
amount of skylights and lighting controls in
spaces more than 2,500 square feet with ceiling
heights over 15 feet, reduced from the prior
threshold of 10,000 square feet. Finally, the
lighting control requirements were significantly
rewritten to require automatic daylighting concontinued on page 24
www.glassguides.com
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Staying
Energized continued from page 23
trols in many more spaces (where the combined general lighting power is greater than
150 W in the primary zone or 300 W in the

“Recent proposals to reduce the prescriptive
window area limit were soundly rejected once
it was determined that reduced window area
could actually harm indoor environmental
quality and occupant well-being.”
primary and secondary zones), and to require
better multistep or continuously dimming controls with a full-off state to maximize energy
savings.

24
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Orientation
Both 90.1-2010 and 189.1-2011 included orientation requirements to encourage designers to
reduce energy and peak load by orienting their
buildings with the long sides of the building facing south/north when possible. However, if a
building does not comply based on its initial
design, position, and/or shading, then either
the window area and location must be adjusted
(e.g. place more windows on the south, and
reduce windows on the east/west), or the performance path must be used to demonstrate
compliance. Many designers considered this section too onerous when considering real life
practicalities, so the language for 90.1-2013 and
189.1-2014 has been modified to provide more
flexibility including new options to use window
SHGC and/or exterior shading on the east and
west to help comply.
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No Reductions in Window Area
One very important item that was not
changed is the prescriptive window area limit.
The window-to-wall ratio (WWR) limit in the
prescriptive path remains the same in both
ASHRAE 90.1 and 189.1 at 40 percent WWR.
Higher window areas are allowed when equivalent performance is shown in the envelope
trade-off option or performance path.
In fact, recent proposals to reduce the prescriptive window area limit were soundly rejected. They were rejected once it was determined
that reduced window area could actually harm
indoor environmental quality and occupant
well-being, and be counter to high performance
building design.
A number of research studies have shown
that improved access and quality of daylighting
and views will benefit occupant productivity,
health, and well-being (see box on page 22). The
studies make it clear that design of high-performance spaces must take a balanced
approach to consider all factors including energy efficiency, productive use of the space, and
occupant health and well-being. One aspect
should not be traded off for another, and highperformance glazing products help all these
factors to be optimized.

Implementation
Once the Department of Energy makes an
official determination later this year that
ASHRAE 90.1-2013 saves more energy than the
previous version, all states are required to consider its adoption for use. States will also start
considering adoption of the 2015 IECC, which
includes ASHRAE 90.1-2013, once it is published this spring. As with all building codes,
adoption will vary widely across the country.
Some proactive states could adopt it in January
2015, if not sooner. Other states will not make
any changes at all. Regardless, architects can
already look to the new version and start to use
it in making design decisions.
ASHRAE 189.1-2014 will be published this
fall, and it is also very likely to be included as a
full compliance option in the 2015
International Green Construction Code (IgCC).
As a green standard, ASHRAE 189.1 and/or the
IgCC will generally be used as a voluntary
stretch standard, as an alternative to LEED.
March/April 2014
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OUT OF
THE NORM
DORMS

Cougar Place Replacement Housing, University of Houston, Houston, TX Architect:: PageSoutherlandPage
General Contractor: SpawGlass Installer: Gulf Star Roofing and Sheet Metal
Material: PAC Precision Series Wall Panels HWP12 — 22 GA Flush Panels — 22 GA,
A, 8” (custom width)
width),
),
PAC Continuous Cleat Coping, 050 Silver, 4070 LF

PAC-CLAD Precision Series
Horizontal Wall Panels give a sleek,
ek,
unique appearance for a new take
e
on student housing.
Not your typical dorm facility, this modern and bold building design
features energy-efficient sustainable design at its core.
• Direct concealed fasteners or
clip installation

• Can be specified in 12” or 16”
on center

• Repeating rib and interlocking
design provide a continuous
integrated appearance

• Can be produced to a
maximum length of 35’

• Easy, cost effective
installation in all weather
conditions

• Full palette of 38 PAC-CLAD
finishes
• ENERGY STAR and Cool Roof
colors available

• Horizontal and vertical
applications

WWW.PAC-CLAD.COM I IL: 1 800 PAC CLAD
MD: 1 800 344 1400 I TX: 1 800 441 8661
GA: 1 800 272 4482 I MN:1 877 571 2025

YOUR GREEN METAL RESOURCE

However, they could be considered for required
use in certain state and federal buildings, and
the Department of Defense will look at incorporating parts or all of these standards into its
Unified Facilities Criteria requirements. AGG

Dr. Thomas Culp of Wisconsin-based Birch Point Consulting
is GANA’s code consultant and is engaged in the energy code process.
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Education and Resources

BIM Library Helps Users
Create and Customize
A new library of building information and
modeling (BIM) files is now available through the
PPG Glass eVIEW website. Architects can use the
library to generate custom BIM
files for any conceivable PPG
glass configuration. The library
contains downloadable Revit®
architectural files with colors
and specification data for more
than 170 commonly specified
PPG glass make-ups.
According to the company,
architects and specifiers can use
the files to create customized
monolithic or multi-pane insulating glass units (IGUs), combining PPG clear and tinted
glasses with Solarban® solar control low-E glasses; Sungate® passive low-E glasses; or
Starphire® ultra-clear glass.
For energy modeling, the files can be imported
into modeled buildings individually using file parameters such as ultraviolet light transmittance, visible
light transmittance, solar heat gain coefficients and
U-values. The glass configurations also can be modeled with other building materials and components
to forecast the complete aesthetic and functional
characteristics of buildings using three-dimensional
modeling and two-dimensional drafting tools.

PPG Glass eVIEW is a collection of web-based
tools that enables architects and specifiers to
search, construct, view and compare virtual glazing configurations in three dimensions. The software also enables users to install virtual glazing
configurations on building facades and in a variety of room and outdoor settings to see their
color, thickness, light transmittance (transparency) and interior and exterior reflectivity.
→ www.ppgideascapes.com

CRL Sets Out to Educate
C.R. Laurence (CRL) is now an approved
provider of American Institute of Architects
(AIA) CES programming, offering courses that
cover aluminum framed storefronts and frameless
glass railing systems. Additional programming is
in the works and new courses will be added as
they become available, according to the company.
Each CES course is also tailored to meet the
association’s special Health, Safety, and Welfare
(HSW) guidelines, which address technical and
professional subjects including building systems,
preservation, design, construction documents,
legal, and environmental materials and methods
that safeguard buildings and their inhabitants.
CRL will also serve as an official educational
sponsor at the 2014 AIA Convention in Chicago,
June 26-28. The company is scheduled to present
a CES course on the show floor.
→ www.crlaurence.com

Enhancing Energy Performance Online
Building owners want to save money on energy
costs; high-performance windows can help. Wausau
Window and Wall Systems has enhanced its online
energy modeling tool, a visual reference to rank and
compare windows’ performance and potential energy
savings with respect to site-specific and building-specific conditions. The effect of excessive air infiltration
through existing operable windows has now been added
to information on energy savings for replacement window comparisons. Users can review annual energy,
peak demand, carbon emissions, daylight, glare, condensation predictions and cost savings.
The tool allows users to choose from eight cities
to view performance data between a set of
Wausau products for either new construction or renovation projects. AGG
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June 9-11, 2014
NeoCon 2014
Organized by Merchandise Mart Properties
Merchandise Mart
Chicago
Contact: www.neocon.com
June 26-28, 2014
AIA National Convention
Organized by AIA
McCormick Place
Chicago
Contact: www.aia.org
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Go to
www.saf.com
Order ALUMINUM
SHEET & EXTRUSIONS NOW!
Online pricing.

July 7-9, 2014
GlassCon Global
Organized by FCA International
Pennsylvania Convention Center
Philadelphia
Contact:
www.glassconglobal.com
September 9-11, 2014
GlassBuild America
Sponsored by AAMA,
BEMA, GANA, IGMA
and NGA
Las Vegas Convention
Center
Las Vegas
Contact:
www.glassbuild.org
October 22-24, 2014
Greenbuild Expo
Organized by the U.S. Green Building Council
New Orleans Convention Center
New Orleans
Contact: www.greenbuildexpo.org
INTERNATIONAL EVENTS
October 21-24, 2014
glasstec 2014
Organized by Messe
Dusseldorf
Dusseldorf Fairgrounds
Dusseldorf, Germany
Contact:
www.glasstec-online.com

A
Ask
sk aabout
bout our:
our :

Nex t Day Out E x trusions Ser vice

Nex t Day Out Fabricating

ACM Panel E x trusions

NO FREIGHT or SURCHARGES
over 100lbs.

AGG

SAF Atlanta: 800-241-7429

Send information about upcoming events to erogers@glass.com

SAF West: 866-660-6627

March/April 2014

www.glassguides.com
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Continuing Education Corner

hen it comes to architectural glass, architects often
have questions about a variety of features and details
for specification. Low-E coatings have evolved, as well
as the number of high-performance features and benefits. Technology also continues to improve, providing more and more opportunities.
Stay in tune with all the latest developments in
architectural glass and consider checking out these
courses.
Course Title: Architectural Glass — The
Right Choice
Provider: AGC Glass Co. North America
Learning Units: 1 AIA LU / 1 HSW Credit
This program is designed to increase architects’
working knowledge of energy transfer issues, appropriate items and definitions, methods for selecting
the correct product for a given situation, and an
introduction to newer glass manufacturing and fabrication solutions.
The course covers solar energy transfer methods with performance definitions for use in specifications; methods of determining and evaluating

project performance requirements in order to
maximize energy efficiency and occupant comfort; provides an introduction of emerging glass
product solutions for interior and exterior applications, as well as fabricated glass solutions for
building code compliance.
→ www.us.agc.com
Course Title: Glass: Aesthetic, Performance,
and Safety Considerations
Provider: AEC Daily Corp.
Learning Units: 1 AIA LU / 1 HSW Credit
This training provides an overview of the different
types of architectural glass, along with a discussion of
the specification factors relating to glazing solutions,
including aesthetics, energy and environmental performance, and more. Participants will learn to differentiate the types of glass available, including clear,
tinted, low-iron and coated, as well as how to state
the energy and environmental performance of low-E
glass. They will also learn to explain the processes for
applying common types of low-E coatings and more.
→ www.aecdaily.com AGG

Ad Index
Page

Attention
Readers:
You can also order
information at
http://products.
glassguides.com
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Company Name

Phone

Fax

Website

18

Fenzi North America

416/674-3831

416/674-9323

www.fenzi-na.com

19

GlasPro

800/776-2368

562/946-2764

www.glas-pro.com

7

GlassCon Global

855/545-2775

Not Available

www.glassconglobal.com

C2

Graco Inc.

877/844-7226

612/623-6273

www.exactablend.com

5

Guardian Industries

866/482-7374

248/340-2111

www.sunguardglass.com

6

J. Sussman

718/297-0228

718/297-3090

www.jsussmaninc.com

3

Kawneer Co. Inc.

770/449-5555

770/734-1560

www.kawneer.com

21

Linetec

888/717-1472

800/236-2589

www.linetec.com

C3

Personna

800/336-4061

540/248-7122 www.glass-auto.personnablades.com

25

Petersen Aluminum Corp.

800/722-2523

800/722-7150

www.pac-clad.com

888/774-4332

412/826-2299

www.ppgideascapes.com

13, C4 PPG Industries Inc.
24

Precision Glass Bending

800/543-8796

800/543-8798

www.e-bentglass.com

11

PRL Glass Systems Inc.

877/775-2586

877/274-8800

www.prlglass.com

27

Southern Aluminum Finishing

800/241-7429

404/350-0581

www.saf.com

23

Summit Glass Coatings LLC

303/781-2161

303/762-9815

www.summitglasscoatings.com

1

Vetrotech Saint-Gobain

888/803-9533

253/333-5166

www.vetrotechusa.com

www.glassguides.com
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It’ll change the way you look at neutral glass.
Introducing Solarban® 67 glass. A crisp, vibrant neutral glass that stands out from
the crowd. For a sample, call 1-888-PPG-IDEA or visit ppgideascapes.com/sb67.
Solarban, IdeaScapes, PPG and the PPG logo are trademarks of PPG Industries Ohio, Inc.

67
PPG Industries, Inc., Glass Business & Discovery Center, 400 Guys Run Road, Pittsburgh, PA 15024 www.ppgideascapes.com

