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Between the roof and the foundation, Building Teams encounter a veritable 
warehouse of potential energy savings and efficiencies. These advances in 
enclosure engineering and cladding systems are hardly news to sustainability-

minded architects, engineers, contractors, and owners who are already incorporating 
best practices in their vertical envelopes. Highly insulated and well sealed against air 
and moisture, these novel wall products and construction techniques are boosting 
building performance and energy conservation on a large scale.

There’s an entire national movement built around the discipline. In addition to the 
Building Enclosure Technology and Environment Council (BETEC), an outgrowth 
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After reading this article, you should be able to:
✔  Explain why energy codes will require such enclosure 

features as continuous insulation and air barriers.
✔  Discuss several key areas of detailing and specification 

for successful wall performance and their relationship 
to energy savings. 

✔  List the environmental and energy-conserving benefits 
of commonly used cladding systems, and discuss 
their potential drawbacks.

✔  Describe how professional groups such as the Build-
ing Enclosure Councils are impacting the enclosure 
industry and common building performance issues.

Learning Objectives

The façades for the new Columbus Family Academy in New Haven, Conn., employ cast sculptural 

panels as part of a masonry veneer cladding system. The bas-relief panels are used by the teachers 

at the elementary school to reinforce and guide science classes.

Boost Building 
Energy Efficiency
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of the National Institute of Building Sciences (NIBS), BETEC and the 
American Institute of Architects have established a grassroots network 
of 23 state and local Building Enclosure Council (BEC) chapters to keep 
bringing relevant case studies and research experience to AEC profession-
als and building owners across the U.S. Initiatives like the NIBS Whole 
Building Design Guide (www.wbdg.org) are helping to aggregate how-to 
information on the envelope. Yet many in this tightly knit community 
see the latest energy codes and building standards as the inexorable force 
bringing high-performance envelope design into the mainstream.

“The codes and standards are beginning to reflect the body of knowl-
edge being developed through the BEC movement,” says Phil Kabza, 
FCSI, CCS, AIA, who runs a Charlotte, N.C.-based specifications 
consultancy (www.specguy.com). Perhaps the most noteworthy standard 
cited by Kabza is ASHRAE’s lastest Standard 189.1-2009, Design of High-
Performance Green Buildings, Except Low-Rise Residential Buildings, which 
now mandated a continuous air barrier for all buildings and an increase in 
the minimum required R-value for roof and wall insulation. There is also 
the International Energy Conservation Code (IECC), which is referenced 
by the International Building Code (IBC). In 2012, a revision of the IECC 
will require 30% improvements in energy efficiency.

And there’s more where that came from. Upcoming revisions to the 
IBC, for example, will require a continuous insulation (“ci”) layer with a 
minimum R-value of 5 over the entire exterior of commercial buildings. 
According to David Altenhofen, AIA, East Coast director, The Facade 
Group (http://facadegroup.com),  “Adding requirements for airtightness 
and higher insulation values to the code is probably better for the envi-
ronment than all of the other green certification programs combined.

INSULATION AND BARRIERS, BY CODE
Energy savings projections by McKinsey & Co. state that thermal insu-
lation alone could account for the fastest, largest near-term energy sav-
ings in the U.S., and at the lowest cost. The U.S. Department of Energy 
has said that unintended air infiltration can account for up to 40% of all 
building energy losses.

Barrier walls for nonresidential structures have evolved as a result of 
the codes, too. What has traditionally been referred to as belt-and-sus-
penders enclosure design, which calls for continuity of air, water, vapor, 
and thermal barriers, is now becoming standard operating protocol, 
says Mike Louis, PE, a senior principal with Simpson Gumpertz & 
Heger (www.sgh.com), Waltham, Mass. However, air barriers and highly 
thermal insulation values—R-40, for example—will necessitate radical 
changes in the way walls wet and dry, says Altenhofen. In order to pre-
vent moisture damage, he calls for hygrodynamic modeling as a standard 
part of the design process.

Eric Schroter, PE, a principal in SGH’s San Francisco office, supports 
Altenhofen on this. “With the introduction of the new energy codes, the 
amount and placement of the insulation within the wall cavity will require 
more analysis, including an evaluation of the types and locations of the air 
and water barriers, and the relative vapor permeability of these barriers to 
limit the potential for condensation within the wall assembly.” 

All this could result in increased costs associated with the insulation 
itself, and a more complex process for detailing fenestration and attach-
ing and supporting the cladding systems,  says Linda M. McGowan, PE, 
AIA, president and principal of Building Consultants & Engineers (www.
building-c-e.com) Littleton, Colo.

GETTING DETAILING STRATEGIES RIGHT
Despite the increased costs and complexities, the energy codes have 
been applauded by the building enclosure community as a significant 
step toward more energy-efficient buildings. Yet BEC leaders point out 
that mandates for insulation and air barriers will only accomplish their 
purpose when the materials are applied correctly in well-detailed assem-
blies. Following is advice from the experts on how to nail the details.

Insulation. As continuous insulation levels climb, the stakes for failure 
go up commensurately. This means that if the insulation is not carefully 
located within the wall assembly with thermal breaks for the cladding 
and insulating glass at windows, thermal bridging could short-circuit the 
entire system’s continuity, says SGH’s Louis, who specializes in the design, 
investigation, and repair of building envelope systems.

However, even when properly detailed and aligned, some systems—
notably curtain walls with a gap between the curtain wall system and 
adjoining building elements—must employ thermal insulation that is 
flexible enough to accommodate certain kinds of wall movement, with-
out adhering to the transition membranes, Louis adds.

In order to boost insulation, Altenhofen, a BEC co-chair, recommends 
avoiding the use of batt or blanket insulation between metal studs. In 
these kinds of assemblies, thermal bridging compromises the insulation 
and a number of failure modes can lead to uncontrolled condensation and 
air movement. Instead, he says, it’s better to keep the studs and screws 
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A colorful, dynamic curtain wall was employed for 55 Park Street, a new clinical 

lab building in New Haven, Conn. To increase the thermal insulating value for the 

enclosure, a large number of spandrel panels were included in the design, as well 

as insulating low-e glass.
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warm and dry. “There can be exceptions; for example, in the South, where 
vapor drive is consistently from the outside inwards,” he says. “But, in 
general, it is better to just avoid the problem altogether.”

In fact, John F. Straube, PhD, PEng, principal of Building Science Cor-
poration (www.buildingscience.com) in Waterloo, Ont., and other experts 
say it’s impossible to get better than R-10 with insulation between metal 
studs. Straube adds that building durability and longevity can also be com-
promised with such systems. Instead, he says, “When all the insulation is 
on the outside, the inboard components are kept at almost constant room 
temperatures, making them tremendously more durable.”

Air barriers. One of the most important techniques for ensuring 
overall enclosure performance is the design and installation of the air 
barrier system, says Bruce Wujcik, AIA, a project manager with Svigals 
+ Partners (www.svigals.com), New Haven, Conn. “All the insulation in 
the world will not help a building that oozes air and moisture,” he says. 
Kabza also identifies air- and moisture-control barriers as “the most sig-
nificant development in building quality and in building failure reduc-
tion to come along in the past 10 years.”

Essentially, a continuous air barrier must enclose all “six sides of the 
box,” according to Straube. They must seamlessly connect to the lowest 
slab-on-grade, foundation, walls, and roof. This requires compatible ma-
terials and close coordination among the trades. Project design leaders 
like David Cook, AIA, principal architect in structural evaluation with 
CTLGroup (www.ctlgroup.com), Chicago, explains that the general 
contractor needs to clearly define who is responsible for making those 
connections between systems. 

At the same time, SGH senior principal Jeffrey Ceruti, PE, notes that in 
addition to the air barrier, the optimal envelope design provides continu-
ity for the vapor retarder, thermal barrier, and bulk water barrier. “For 
most modern wall-cladding systems, the exterior cladding is installed out-
board of the thermal insulation and a backup waterproofing membrane, 

which is applied to sheathing installed on the backup wall,” he says. 

“Although designs vary, the most common system includes a waterproof-
ing membrane that also functions as the air barrier and vapor retarder for 
the envelope. The membrane material must be designed and installed in a 
continuous fashion, and include waterproof and airtight joints.”

In terms of detailing all these connections, Louis stresses that the 
perimeter tie-ins to the adjoining construction need to be durable, 
flexible, and reliable. Because these connecting elements are simply 
one part of a complex wall assembly, the industry has been using fewer 
liquid-applied sealants, and instead has been more frequently specify-
ing sheet membranes.

However, Louis warns that peel-and-stick rubberized asphalt sheets 
are rarely compatible with the sealants used in the corners and joints of 
curtain wall frames. “We find that a limited selection of elastomeric-type 
membranes can be utilized for transition membranes that are compat-
ible with glazing pocket sealants,” he says. “These can also be readily 
and reliably adhered to the air barrier membranes, but never without 
conducting adhesion testing.”

Window-wall interface. Of the many different connection points 
within the building envelope, one that requires the most careful 
detailing and is most often subject to failure, is the interface between 
the air/moisture membrane and window openings, curtain wall, or 
storefront framing edges.

“Up to now, aluminum extrusion designers have been blissfully igno-
rant of the need for membrane connections and joint sealant backing 
conditions,” says Kabza. But architects and engineers also need training, 
says Dean Vlahos, FAIA, CCCA, LEED AP, a forensic architect and 
principal with DLR Group WWCOT (www.dlrgroup.com), Santa Mon-
ica, Calif. “This is an area of the building envelope where the design 
professional appears to have the least understanding,” he says.

Fortunately, manufacturers are starting to pick up the slack in devel-
oping accessory products to provide a compatible material transition at 
these critical details while accommodating the thermal behavior differ-
ences between aluminum and masonry, notes Kabza.

According to Altenhofen, a redundant seal from the wall to the win-
dow needs to be included in the detailing scheme. By using the curtain 
wall framing to make up the window, a membrane flashing can be 
extended from the glazing pocket across the joint over the air barrier in 
the cavity wall. Then, he says, a sealant can be placed between the mul-
lion cover and the rain screen.

Vlahos goes on to recommend the development of an industry pro-
tocol for tracing the path of water from the top of the building to the 
ground. This analysis would pay special attention to openings through-
out the perimeter of the building.

Roof-to-wall connections. Right behind the window-to-wall details, 
building envelope consultants identify the roof/wall interface as the 
next most difficult connection. Because structural requirements largely 
dictate how the roof is engineered, Kabza says, the building enclosure 
designer is left to deal with discontinuous structural systems, a multitude 
of structural materials, and the beginnings and endings of wall, parapet, 
and roof assemblies.
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This view of the south façade shows how the curtain wall’s mid-level recess “notch” 

and vertical reveal “slot” divide the elevation, while the horizontal fin “stitches” to 

unify the composition. High-performance coatings and a ceramic frit pattern applied 

to insulating glass units control solar gain while maximizing daylighting and views.



In his 38 years of experience, Richard Fencl, AIA, CSI, LEED AP, 
with Gensler (www.gensler.com) in Chicago, observes that leaks at the 
roof-wall junction are often located in wall areas just above the roof, as 
opposed to in the roof itself. This being the case, he recommends the 
following best practices:

•   Detail the roof membrane to go up and over the exterior wall, 
whenever possible. 

•   Develop the roof wall detail as a “roof high point,” which helps 
shed water away from the interface.

•   Utilize secondary roof drains in the plane of the roof, instead of 
specifying through-wall scuppers.  

•   Anticipate that the roof will need to eventually be replaced, and 
design it so that the roof-wall connection can easily be restored and 
remain waterproof after reroofing.

Another difficult area is compatibility (or lack thereof) of materials. “We 
often find it necessary to transition from roofing to curtain walls by intro-
ducing a neutral material that is compatible with both the roofing and the 
transition membrane,” says SGH’s Louis. “Such a material is often sheet 
metal that can be affixed to the substrate and have the roofing and transi-
tion membrane integrated to opposite ends or sides of the sheet metal.” 

Joint detailing. Extending his design advice to joint detailing, Fencl, 
who chairs Chicago’s BEC chapter, offers these two important rules of 
thumb: 1) don’t rely on a single line of sealant, and 2) don’t make the 
cladding’s structural support dependent on the floor or roof live load.

Regarding the sealant, Fencl insists on a dual-seal system where the 
primary seal is located in line with the water barrier of the wall assem-
bly, and the secondary seal works to inhibit air infiltration and provide a 
second line of defense against water penetration.

In terms of the structural issue, Fencl explains that engineering the 
cladding system with its own structural support enables the joints to be 
more static, thus minimizing sealant movement. “For example, precast 
concrete spandrel panels spanning between buildings perimeter columns 
are not subject to slab-edge live load considerations,” he says. “So when 
window systems are set on these spandrel panels, the joint is reasonably 
static. This makes for a joint that will last much longer, and have better 
resistance to water penetration.”

Because there are so many sealant types on the market, Vlahos recom-
mends consulting with the specifier and manufacturer before selecting a 
product. CTL’s Cook, a specialist in building inspection and structural re-
habilitation, adds that it’s important to identify exactly what the joint will 
be used for. “Once the purpose of the joint is identified, then the expected 
movement in the joint can be determined,” says Cook. “Then, by analyz-
ing the sealant capabilities, a proper joint size can be selected,” he says.

Rainscreens. While the integrity of the barrier wall is critical to a 
high-performing enclosure system, increasingly building enclosure con-
sultants also recommend the use of rainscreens to ensure optimal wall 
functioning. “Rainscreen systems have an added advantage over drainage 
systems in that they attempt to equalize the pressure within the wall to 
eliminate moisture drive caused by pressure differentials,” says Cook.

Consultant Mike Louis says he prefers “a system that sheds most of 

the water that comes in contact with the wall, but has the ability to col-
lect and direct infiltrating water back to the exterior. Water-managing 
systems tend to preserve the integrity of water-sensitive materials in the 
glazing pocket, such as frame corner seals and the hermetic seal at the 
perimeter of insulating glass units.”

Available in various configurations, whether it’s a high-tech enclosure 
of glass and metal or a simple stone or masonry veneer, they also offer 
more forgiveness in terms of construction tolerances. One reason is that 
the weather-resisting surface is not directly exposed to the elements, 
adds Vlahos, a sought-after expert witness who specializes in building 
envelope design and failure analysis.

The Tucson Hotel and Convention Center will utilize fiber-cement rainscreen cladding, 

continuous rock wool insulation, and a fluid-applied air barrier on glass-mat sheathing.
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CLADDING SYSTEMS: WRAPPING THINGS UP
A major decision point for enclosure designs is the choice of the exterior 
cladding system for a project. Many cladding types are available, at vari-
ous levels of performance, flexibility, and installed cost.

Insulated metal panels. With lots of new options for colors, textures, 
and custom fabrication options hitting the market, insulated metal pan-
els (IMPs) are enjoying renewed appeal after their introduction decades 
ago for industrial and agricultural structures. Insulated metal systems for 
exteriors come in metals of assorted gauges, finishes, and sizes, and are 
known to be a cost-effective solution.

“A metal panel system is a relatively light cladding that works well for 
overcladding and adding insulating value to existing wall systems,” says 
CTLGroup’s Cook. “Typical systems can be barrier systems that prevent 
moisture entry at the exterior surface of the system, or rainscreen and 
drainage systems with back-up air and moisture barriers.” 

Recent advances include two-sided, foam-injected panels that combine 
thermal, moisture, and vapor control with integrated window units, 
louvers, sunscreens, and structural supports. However, Svigals’ Wujcik is 
leery of relying on this single line of protection and instead supplements 
the systems with a water barrier and backup insulation. “A manufactur-
ing warranty is a last resort in case of failure, not something to hang 
your hat on,” he explains.

Another advantage of IMPs is the 
fact that they can be erected rather 
quickly. However, Altenhofen cautions 
against letting the installation go too 
fast. “I think in many applications, 
normal erection leaves small air gaps 
because adjacent panels are not prop-
erly seated against the factory-applied 
gaskets in the joint,” he says. “For 
this reason, without doing extra field 
testing and sealing of the metal panels, 
I wouldn’t use them for spaces with 
high performance requirements.”

Exterior insulation and finish 
systems (EIFS). By incorporating 
insulation, a finished look, and often 
air- and water-barrier protection, 
EIFS can be an affordable choice, 
despite some negative publicity 
involving poor installation in resi-
dential projects nearly a decade ago. 
Some enclosure experts recommend 

EIFS for specific kinds of applications or climates, again with careful 
scrutiny of water and moisture protection.

Two recent U.S. Department of Energy studies conducted by Oak 
Ridge National Laboratories found that the thermal insulation and 
moisture control performance of an EIFS assembly to be superior to 
those for brick, stucco, concrete block, and cement board claddings. (For 
details, visit www.ornl.gov/sci/roofs+walls/research/EIFS/eifs.htm.)

The affordability of EIFS enclosures has made it very popular among 
certain commercial, institutional, and government owners who renovate 
frequently, and may be looking to get 20 years or so out of a wall system, 
says Lisa M. Chronister, AIA, LEED AP BD+C, an architect with 
LWPB Architecture (www.lwpb.com), Oklahoma City, Okla.

Even though the K-12 schools market and public-sector clients 
sometimes prefer masonry for its durability and long-term ease of main-
tenance, LWPB will sometimes combine masonry and EIFS to reduce 
overall project costs: Masonry will be specified on the lower sections 
of the walls where durability is more of a concern, while EIFS will be 
installed on the higher portions of the building. 

Curtain wall. Applauded for its eye-catching aesthetics, flexibility, 
and superior air- and water-infiltration control, curtain wall systems 
are a popular cladding choice. As a highly developed sector of the 
marketplace, the consultants, fabricators, and installers involved with 

48 MARCH 2011  BUILDING DESIGN+CONSTRUCTION www.BDCnetwork.com

With a goodly percentage of today’s cladding proj-
ects falling in the retrofit sector, carefully evaluating 
the condition and performance of existing walls is 
essential. Energy modeling is often a key part of the 
process, but thermography and field examination 
will more fully paint the picture.

“While we draw on our collective experience, 
increasingly we are using analysis tools to confirm 
the best assemblies. There are a number of tools 
that we use in-house, including proprietary scripts 
and COMFEN from Lawrence Berkeley National 
Laboratory for a quick feedback cycle. We also 
collaborate with engineers, energy-modeling con-
sultants, and building researchers,” relates Mark 
Perepelitza, AIA, CDT, LEED AP, associate partner, 
sustainable designer, ZGF Architects, Portland.

With a preference for the hygrothermal model-
ing tools, Mike Louis, PE, a senior principal with 
Simpson Gumpertz & Heger, Waltham, Mass., 

favors software such as WUFI (www.wufi.com) and 
THERM (http://eetd.lbl.gov/eetd-software-therm.
html). “These tools are becoming more com-
monplace for helping designers evaluate various 
conditions around the building envelope, such as 
at parapets, soffit conditions, sunshades, projecting 
canopies and other unique and unusual conditions 
where temperature extremes increase the risk for 
condensation to occur,” he says.

But whether designers work with energy or 
hygrothermal modeling, David Altenhofen, AIA, 
with The Facade Group, Princeton, N.J., cautions 
against making design decisions based upon rules 
of thumb—and devoid of modeling data. Altenhofen 
recalls a project where his team discovered that the 
insulation levels in the building enveloper were too 
high and the building could not naturally cooling 
down at night. Consequently, insulation had to be 
taken out—a stiff price to pay.

Evaluating and Modeling Existing Cladding

Combining the durability of masonry and the affordability of EIFS, LWPB employed the complementary cladding types at Jefferson Heights Elementary School in Sapulpa, Okla.
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curtain wall work have a great deal of expertise to offer, notes Kabza. In 
addition, he says, “Curtain wall systems give architects and owners the 
skin transparency they often seek while providing increasingly efficient 
environmental controls.”  

Furthermore, curtain walls do a good job structurally by transferring 
wind loads and their dead loads into the building structure through 
anchorage points, usually installed at each floor line. On the aesthet-
ics side, assorted glazing options, including four-sided structural or 
two-sided structural glazing with vertical or horizontal captive mullions, 
provide a rich design palette. 

“Curtain walls are some of the most aesthetically diverse building ele-
ments that architects can utilize to make a statement with their design, 
by inspiring a feeling of ‘Wow!’ or what may appear to be an amazing 
feat of engineering,” says Louis.

One drawback, however, is the lower thermal performance of curtain 
walls, even when high-performance glass is specified, so the issue of heat 
gain and loss must be taken into consideration, cautions Altenhofen. 
Addressing these challenges are some noted technology advancements, 
including double-layered or double-skinned facades, hybrids with ven-
tilated wall systems, and the incorporation of devices like sun breakers, 
sun shelves, glass fretting, and photovoltaics, reports CTLGroup’s Cook.

Window walls. As opposed to curtain walls, which are attached to 
the face of the building’s structural slab, window walls are supported 

between structural floor slabs. “The system can be designed to use struc-
tural glazing with the use of structural silicone sealants,” explains Vlahos. 
“It also utilizes various steel shapes and connectors from thin frames, 
clips to through-bolts, and spider connections.”

While window walls provide great visibility and aesthetics, they must 
be carefully evaluated to determine optimal positioning and window-
to-wall ratios. In addition, they tend to be rather pricey and thus find 
greater use in more high-end applications.

Altenhofen also points out that exposed floor slab edges can be a sig-
nificant problem with window walls, as they can leak air, water, and heat. 
Consequently, a dual line of protection must be detailed. The remedy: 
“Some window wall manufacturers have come up with extrusions for the 
head and sill that incorporate a metal panel cover and allow a membrane 
inner flashing,” says Altenhofen.

Hybrid cladding systems. Rolling the great attributes of multiple 
systems into one is the concept of hybrid cladding. In addition to creat-
ing depth, complexity, and interest through the integration of different 
materials, these applications can potentially be very high performing and 
reap significant energy savings.

The flip side is that hybrids are considerably more complex and can 
only be successfully delivered through an early collaborative effort on 
the part of the Building Team. “The mixing of many cladding systems 
significantly increases the complexity of the number, type, and extent 

of detailing in both the design and con-
struction stages,” says  McGowan, past 
chair of Colorado’s Building Enclosure 
Council.

Adding to the complexity of hybrid 
cladding systems, different materials 
anchor to the building in different ways 
and are also sealed for thermal, vapor, 
air, and water protection in very distinct 
manners. But SGH’s Schroter has had 
good experience working with pre-
engineered and prefabricated enclosure 
systems. “By controlling the assemblies 
in the factory, a higher level of quality 
control and quality assurance is possible. 
For example, windows can be pre-glazed 
and set into a surrounding wall panel 
with all joints flashed and sealed in the 
factory, thereby limiting the amount of 
work required in the field to the joints 
between panels.”

Overcladding. A powerful and 
increasingly used strategy for extending 
the life of a structure, overcladding also 
improves appearance, thermal perfor-
mance, and air- and water-penetration 
protection. Although specifiers are free 

BUILDING ENVELOPE

The new John E. Jaqua Academic Center for Student Athletes at the University of Oregon, Eugene, features a double-wall 

façade. A prismatic, vertical stainless steel screen within the façade provides shading, thermal comfort, and visual privacy.

www.BDCnetwork.com BUILDING DESIGN+CONSTRUCTION MARCH 2011 49  

P
H

O
TO

: 
C

O
U

R
TE

S
Y 

R
O

N
 C

O
O

P
E

R



to choose the material for these retrofit-type applications, overcladding 
projects typically employ more lightweight systems, such as EIFS, which 
are selected to minimize the weight being added onto the structure.

Typically, the new cladding material is applied to an independent struc-
tural sub-frame, which is then fastened to the existing building structure 

“Overcladding can provide new life to an existing building that has 
experienced either failure in its exterior envelope or in situations in 
which a building owner wishes to ‘refresh’ the design of a building with-
out suffering occupancy downtime associated with opening the existing 
envelope,” says Vlahos.

THE EMERGING BEC MOVEMENT
Regardless of the Building Team’s choice of enclosure system, they will 
benefit from the hard work of Building Enclosure Councils in their 
regions, which have provided significant feedback on what systems and 
design approaches work best in the field.

With a strong national association and local chapters in most major 
cities, the industry is now experiencing an unprecedented level of 
education, collaboration, and development. “In a nutshell, I believe 
that BETEC and the local BECs have been very effective at raising 
awareness regarding the technical depth required to effectively manage 
the increasingly complex and often conflicting range of issues that in-
fluence building enclosure durability and performance,” says Daniel J. 
Lemieux, AIA, a principal with Wiss, Janney, Elstner Associates (www.
wje.com), Fairfax, Va.

At long last, building enclosure experts are more formally pooling 

their hard-earned expertise and making it available to the larger design 
and construction industry.

For example, a new consensus standard, Standard Practices for Building 
Enclosure Commissioning (also known as BECx) is currently being devel-
oped with help from ASTM International, ASHRAE, and the National 
Institute of Building Sciences. The hope is that LEED 2012 will ulti-
mately include it as a “placeholder” requirement in their next-generation 
green building rating system.

In addition, a number of research initiatives promise to further the 
industry’s knowledge of building science. Mark Perepelitza, AIA, CDT, 
LEED AP, an associate partner and sustainable designer with ZGF Ar-
chitects (www.zgf.com), Portland, says that the BECs are collaborating 
with universities, national labs, and other research institutions to better 
understand the potential for aggressive performance improvements. 
The research involves simulations, chamber testing of assemblies, and 
measurements in completed buildings.

It’s an exciting time for experts in building enclosure technology thanks 
to the BECs and the impact they will continue to exert on the design and 
construction of superior-performance, energy-efficient buildings. BD+C
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1. What is the primary reason that more buildings are using air 
barriers and continuous thermal insulation, or ci?
 A. Building Enclosure Councils (BECs).
 B. NIBS’ BETEC.
 C.  Building codes and standards.
 D. Potential energy savings.
2. Upcoming revisions to the International Building Code (IBC) 
will require a continuous insulation (ci) layer:
 A. Of any R-value on residential buildings.
 B.  With a minimum R-value of 10, on federal government 

facilities only.
 C.  With a minimum R-value of 10, over the entire exterior of 

commercial buildings.
 D.   With a minimum R-value of 5, over the entire exterior of 

commercial buildings.
3. According to the U.S. Department of Energy, unintended 
air infiltration can account for how much of all building 
energy losses?
 A. Up to 40%. 
 B. Up to about 15%.
 C. Less than 5%.
 D. Almost none at all, less than 1%.
4. True or false: The introduction of the new energy codes will 

not significantly affect the location and vapor permeability of 
air barriers nor the amount and placement of insulation within 
the wall cavity.
 A. True.
 B. False.
5. Cladding systems using between-stud batt or blanket 
insulation may lead to uncontrolled condensation, compro-
mised insulating ability, and excessive air movement, due to 
what effect?
 A. Thermal bridging.
 B. Solar heat gain.
 C. Cladding delamination.
 D. Positive air pressures.
6. Which of the following is NOT considered a good practice for 
roof-to-wall connection design? 
 A.  Extending the roof membrane up and over the exterior wall.
 B. Ensuring the roof-wall area is the lowest point of the roof.
 C.   Utilizing secondary roof drains instead of through-

wall scuppers.
 D.   Designing roof-wall connections to allow for simpli-

fied re-roofing.
7. Two recent U.S. Department of Energy studies conducted by 
Oak Ridge National Laboratory found that the highest thermal 

insulation and moisture control performance levels were found 
in claddings of:
 A. Concrete block.
 B. Brick veneer.
 C. Exterior insulation and finish systems (EIFS).
 D. Cement board.
8. What is one primary drawback of curtain wall façade systems?
   A. Relatively low thermal performance.
 B. Lack of transparency.
 C. Structural loading issues.
 D.  None of the above.
9. One of the main design challenges of window-wall systems is:
 A. Limited connection types.
 B. Incompatibility with structural glazing.
 C. Exposed floor slab edges.
 D. None of the above.
10. True or false: For overcladding projects, the new cladding 
material is typically applied to an independent structural sub-
frame, which is then fastened to the existing building structure.
 A. True
 B. False
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BUILDING ENVELOPE

▶ Editor’s note  ◀

This completes the reading for this course! To earn 1.0 aia/CEs 
learning units, study the article carefully and take the exam 
posted at www.BDCnetwork.com/EnclosuresandCladding.


