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GREEN CONSTRUCTION & DOORS FEATURES

REVITALIZING ARCHITECTURE
FROM A SUSTAINABLE POINT OF VIEW
by Maura Williams

The recruiting mandate of universities—to attract and graduate a 

diverse student population—can sometimes be hampered by small 

intangibles, such as how a student tour guide is perceived during a 

visit or word-of-mouth through friends. Fortunately, focusing on what 

matters most to college-bound students can positively influence 

their emotional responses. 

6

PERMEABLE CLAY PAVERS 
SOLVE STORMWATER ISSUES
by Ted Corvey

No matter what your status is at a private college, from a frazzled 

freshman to a tenured department chair, a sudden downpour has the 

same effect: Everybody gets wet. But for those in charge of facilities 

planning, that rainfall is taking on additional significance. In a college 

setting, especially a college that has been built up over a number of 

decades, that water is going to fall more and more on hard surfaces.

16

BIM AND DAYLIGHTING: THE ULTIMATE 
PLANNING AND SUSTAINABILITY DUO
by Wes Brooker

Construction has become increasingly complex, with the need for 

more efficient buildings, tighter schedules, and smaller budgets. It is 

imperative to constantly adapt to the ever changing technologies  

that further enhance the construction industry. The use of Building 

Information Modeling (BIM) software on-site and in the office helps 

streamline workflow, maintain more accurate information, and keep BIM 

construction projects moving forward more predictably.
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Revitalizing 
Architecture

FROM A SUSTAINABLE POINT OF VIEW

By Maura Williams

The recruiting mandate of universities—to attract and 

graduate a diverse student population—can some-

times be hampered by small intangibles, such as how 

a student tour guide is perceived during a visit or 

word-of-mouth through friends.

Fortunately, focusing on what matters most to 

college-bound students can positively influence 

their emotional responses. High on this list: 

a demonstrated commitment to causes 

that young collegiates care about, such as  

sustainability, and the impact of their 

potential college’s environment on the 

environment as a whole.
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Universities across the country have been 
showcasing a passion for sustainable life, 
from green roofs to eco-smart food services 
to zero carbon campuses. Another key way 
that a school can illustrate its commitment to 
the environment is through intelligent use of 
existing architecture. Architect Carl Elefante, 
Director of Sustainable Design at Qunin 
Evans Architects, Washington, D.C., coined 
the phrase “The greenest building is the one 
that is already built”—a concept that students 
intuitively understand and support, and the 
first one that they’ll appreciate when touring 
a campus filled with the grace and presence of 
well-established, well-preserved buildings.

Everything Old is New Again
The challenge, of course, is containing the costs 
of operating an older educational building. From 
leaky building envelopes to ill- or non-func-
tioning openings, the opportunity for inefficient 
energy use is massive. The good news is this: The 
very same elements that increase the efficiency 
of a structure also enhance a building’s overall 
historic appearance: its windows and doors.

Windows are one of the defining elements of 
a building, and therefore are a key component 
to preserve whenever possible. Short of that, 
well-designed replacement windows can go 
a long way toward maximizing a university 
building’s aesthetic appeal—and preserving 
the historic feel of a long-established campus. 
Additionally, the advancements in modern 
window technology often translate to higher 
performance openings that lower heating/
cooling costs and increase energy efficiency.

Buildings constructed before modern air 
conditioning and heating tend to incor-
porate design that uses passive energy-saving 
elements, such as the careful placement of 
windows outside of direct sunlight, the simple 
additions of awnings, and other shading and 
insulating features. Older buildings also often 
made better use of natural air flow and venti-
lation in the absence of modern air cooling. 
Add the positive impact of state-of-the-art 
fenestration technology, and preserving a 
vintage structure isn’t just a way to show 
smart use of existing resources—it also gives 
prospective students a sense of shared values.

Repair vs. Replace
School administrators are often faced with 
the dilemma of repairing windows versus 
replacing. Finding the perfect balance of 
initial investment vs. long-term payoff involves 
several factors. A Life Cycle cost analysis 
can help determine what type of window 
solution offers the most lasting value. Energy 
modeling based on an integrated system that 
synchronizes window operation, HVAC, and 
lighting can help forecast potential savings. 
If properly done, a university can gain both 
the short-term financial advantage of repair 
and long-term advantages in energy costs, 
plus create an aesthetically pleasing and physi-
cally comfortable environment that supports 
learning.

One example of a way to achieve the desired 
balance of authenticity, weather-tightness 
and affordability is a staged-form repair, 
where some elements of a refurbishment 
are new while others are renovated. For 
instance, simply replacing the sash where 
less renovation is needed can upgrade energy 
efficiency significantly, while preserving both 

Revitalizing Architecture continued
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exterior and interior trim. For example, one 
public university in New Jersey was faced with 
the task of renovating its oldest building. The 
administration building had 600+ windows 
(nearly all of differing sizes) that needed an 
upgrade; the cost-effective sash and panning 
system replacement improved functionality at a 
fraction of the cost of total replacement.

The repair vs. replace decision can also be 
weighted based on the size of a project. Because 
of the potential cost of replicating the interior 
millwork at the University of Minnesota’s 
Wulling Hall, a compromise proved to be the 
best route for the enormous undertaking: While 
nearly 200 new windows were crafted to replicate 
the original units, all of the original wood interior 
millwork was refurbished. Again, the greenest 
solution was to utilize as much of the existing 
materials as possible, while adding the environ-
mental benefit of higher energy efficiency.

Another example of a successful renovation 
through replacement: Pillsbury Hall at the 
University of Minnesota. The goal was to match 
the look of a revered 112-year-old building, as well 
as complement the Richardsonian Romanesque 
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Revitalizing Architecture continued

historic architecture. Materials and designs 
needed to fit the building’s complicated 
existing curved units, plus satisfy a mandate 
for energy efficiency. In the end, replacement 
was the preferred alternative to renovating 
existing windows because of long-term weather 
tightness and the ability to maintain the look 
of the original windows, even though new, 
more durable materials were used.

Replacements That Fit in Every Way
There are some universal challenges that 
universities face when opting to outright 
replace windows. In addition to matching 
existing profiles and materials, these projects 
are typically subject to institution-wide 
sustainability goals, LEED project certifi-
cation objectives, or tight budgetary/schedule 
constraints. Also, energy efficiency often 
plays a significant role in the choice to replace 
rather than repair, and several issues should be 
considered.

Two measurements can help compare 
the energy efficiency between replacement 
window options. The U-factor of a window 

indicates the rate that heat escapes. The 
lower the U-factor, the higher the resistance 
to heat flow and better a window can insulate, 
making it ideal for retaining heated or cooled 
air and minimizing energy use for temperature 
maintenance.

A second measurement to consider is the 
Solar Heat Gain Coefficient (SHGC). The 
SHGC is the amount of solar radiation a 
window lets through, measured on a scale 
from zero to one. The lower the SHGC, the 
less solar heat is diffused, and the more effect 
solar radiation has in raising the temperature 
indoors—great in cool months for northern 
climates, not so great in warm ones.

To be completely apprised of a replacement 
window’s performance, consider a quartet of 
metrics: U-factor, Solar Heat Gain Coeffi-
cient, Visible Transmittance (the amount 
of a window’s visible incoming light ), and 
Air Leakage (heat loss/gain through cracks 
in the window’s assembly). This chart offers 
an apples-to-apples look at how different 
frames and glazing perform. With the right 
partner, replacement windows can satisfy a 

range of project needs that go beyond energy 
efficiencies to include demanding design 
parameters. One example: Piper Hall on the 
Loyola University-Chicago campus. Leaded 
diamond-lite windows and countless other 
design details made the nearly 100 windows a 
particular challenge to accurately and authen-
tically duplicate. A combination of simulated 
divided lites, factory-installed casing, and 
custom clad wood replication helped the 
project reach completion with aesthetic and 
schedule goals intact.

As more institutions seek updates with 
both aesthetic and functional appeal, new 
window options are meeting the demand. One 
versatile style, a classic-looking Simulated 
Double Hung Hopper, is specifically designed 
for large institutional buildings. Its energy 
efficiency, multi-point locks and hidden 
screens mean that it meets the goals of insti-
tutional renovators trying to satisfy building 
codes and address safety/security issues while 
still meeting the demands of both historical 
architecture and energy-use goals.
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Carnegie Mellon University’s Porter Hall is 
another example of a successful replacement 
endeavor that began as a potential problem 
for administrators. A massive, multi-piece 
assembly originally clad with copper had been 
sealed behind bricks for decades. The two-story 
windows were replicated through both archival 
architectural drawings and modern technology, 
with meticulous measurements and prototyping 
ensuring the final fit restored the building to its 
original glory.

Formulas for Success
Several factors contribute to a successful 
integrated window design. In a university 
setting, such variables may affect not only energy 
efficiency, but also the learning environment 
itself.

As outlined by the Efficient Windows Collab-
orative, the following elements are critical in 
selecting a type of window that is energy efficient, 
visually appealing, and beneficial to both a 
building and those that use it: Orientation (which 
direction the window faces), daylight controls 
(systems that turn off or dim lights when there is 
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adequate daylight), window area (the ratio of window-to-wall) and 
shading condition (the shade offered by trees or other buildings).

Once a window design is chosen, university administrators may 
be pleased to discover that energy-efficient windows often translate 
to less expansive—and therefore less expensive—HVAC systems. 
Put simply, choosing a certain type of window for a new building 
or a renovation may help save money in other parts of the project.

Preserving History
The ultimate challenge is restoring structures that are not only 
important to a university’s visual and emotional appeal, but that 
also appear on the National Register of Historic Places. The bar 
is raised in terms of the structure’s renovation and historic preser-
vation, with extra careful attention being paid to a new feature 
(i.e., window or door). As the Secretary of the Interior’s Standards 
for Rehabilitation states, any replacement must match the original 
“...in design, color, texture, and other visual qualities and, where 
possible, materials. Replacement of missing features shall be 
substantiated by documentary, physical, or pictoral evidence.”

Notre Dame faced this situation with Washington Hall (built 
in 1881) and LaFortune Student Center (built in 1883). Both on 
the National Register of Historic Places, the structures needed 
replacement windows that could match not just original wood 
profiles, but also colors that were integral to each building’s design. 
The wood profiles were successfully replicated in a long-wearing, 
custom color-finished extruded aluminum, greatly increasing the 
longevity of the windows while minimizing maintenance costs, 
thanks to the finish’s exceptional durability.

A Single Chapter in an Enduring Story
While the enormous undertaking of refurbishing a historically 
significant building on a campus can seem daunting, the potential 
benefits in the long term are significant. Refurbished or replaced 
windows preserve a building’s character while enhancing its energy 
efficiency. With specialized glazings, security options and HVAC 
integration possibilities, the windows serve as more than daylight 
and ventilation openings, becoming a key element of a building’s 
overall functionality.

And in the longest sustainable view possible, a high-quality 
renovation or replacement offers two more advantages: quality 
materials that can be renewed or recycled (as in wood and 
aluminum products), and building components that contribute 
to the preservation of a building overall. In a hundred years, the 
administration of your school will be able to refurbish and replace 
with minimum resource use, and carry on your wise vision of a 
green-minded, sustainable campus.

Revitalizing Architecture continued
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by Ted Corvey

PERMEABLE 
CLAY PAVERS SOLVE 

STORMWATER ISSUES
WHILE PRESERVING HISTORIC 

CHARACTER OF COLLEGE CAMPUSES

No matter what your status is at  

a private college, from a frazzled  

freshman to a tenured department 

chair, a sudden downpour has the 

same effect: Everybody gets wet.
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But for those in charge of facilities planning, 
that rainfall is taking on additional significance. 
In a college setting, especially a college that has 
been built up over a number of decades, that 
water is going to fall more and more on hard 
surfaces: parking lots, tennis courts, walkways, 
roads and the like. Off campus, local munici-
palities are increasingly tightening stormwater 
mitigation requirements. Many are finding ways 
through incentives—or penalties—to convince 
college campuses, business parks and other 
facilities that have large expanses of pavement to 
treat their own stormwater on site.

For both new projects and renovations, 
many colleges are turning to a solution that’s 
already in place on countless college campuses 
today: clay brick pavers for sidewalks, parking 
lots and streets. Long associated with shady 
quads and red-brick buildings trimmed with 
stone accents, clay pavers—sometimes with 
the names of donors inscribed on them from a 
long-past capital campaign—are a mainstay of 
the American college campus.

The new solution—permeable clay pavers—
look virtually identical to those that may have 

been there for generations, but they’re a bit 
different. They are manufactured to be set in 
place slightly farther apart. Instead of gravel 
and sand underneath, there are precisely layered 
strips of differently sized rocks, or aggregates, 
underneath. Instead of sand in between them, 
there are tiny bits of gravel.

A New Method To Handle Drainage
It works like this: the rain falls onto the pavers; 
the water drains between them and is then 
collected and held briefly in the aggregate bed. 
From there, it slowly flows into the ground, 
where it is naturally filtered.

Think of it another way. Take a glass 
aquarium. Put large rocks on the bottom, then 
layers of progressively smaller rocks on top of 
that. Top it off with a layer of pea-sized gravel. 
Smooth it all out so that it is level. Put the pavers 
atop that in a pattern that looks like a section 
of sidewalk. Put more of the small gravel in 
between the pavers. Now, spray the top of the 
pavers with a garden hose. The water will flow 
across the paver surface, then drain into the gaps 
between them and flow downward.

The spaces between the rocks, underneath the 
pavers, are where the water is held. The rocks 
themselves are there to hold up the pavers. If 
this were a natural example, there would be no 
bottom on the aquarium—there would only be 
dirt—and the water would gradually flow into 
the ground. One additional bonus: Because the 
water flows readily in between the pavers, it 
doesn’t puddle up and become ice as tempera-
tures drop.

Using the clay pavers in this way shows several 
examples of green construction. Modern clay 
pavers are made out of shale and water, two of the 
most abundant building materials on the planet. 
Because they last virtually forever, they are the 
definition of sustainability. Since the color goes 
all the way through and is colorfast, they will look 
the same 100 years from now as they do today. If 
you need to do an underground repair, you can 
take the pavers out and set them to one side, do 
the repair and then put the pavers back into place.

And should you want to move the sidewalk 
entirely–say to put in another building, even–
you can. Pick the pavers up, stack them to one 
side and rebuild the sidewalk in another place 
with the same pavers.

Permeable Clay Pavers continued
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It’s also useful to keep in mind that clay pavers 
are more durable than they used to be. Many years 
ago, pavers used to be manufactured the same way 
that bricks used for exterior walls in brick buildings 
are made. Some recycled pavers on the market 
today were actually used to build walls of buildings 
that have been demolished.

The problem is that while they were durable 
enough for buildings, they were never meant 
to withstand the weight of vehicles and often 
crumbled. Actual pavers are designed specifically 
for vehicular use and are thus much more durable. 
Additionally, today’s pavers are made to precise 
tolerances and fired in the kiln at hotter tempera-
tures for much longer than they used to be. They’re 
also tested for strength–and some can withstand 
up to 16,000 pounds per square inch of pressure.

Clay Permeable Pavers  
On Private-College Campuses Today
Wake Forest University is an example of one 
campus that opted for clay permeable pavers. 
Ryan Swanson, university architect, says the 
project’s design concentrated on three things: 
aesthetics, practical design and available space.

www.DynamicAQS.com

AIR CLEANING SYSTEM

The Economics of Indoor Air
Today, people expect the air they breathe to be free of 
contaminants. This has led to higher efficiency filters 
which would normally increase energy consumption. 
That’s because the real cost of air filtration is not in filters 
themselves, but in the cost of the energy to push air 
through the filters. With conventional filters, increasing 
filter efficiency increases the resistance to airflow, and 
the energy use.
  
Air filtration and IAQ offer huge opportunities for  
energy efficiency. Energy efficient building designs  
provide economic benefits and healthier environments, as 
well as improvements to academic performance.

The award-winning Dynamic V8 Air Cleaning 
System operates with a much lower resistance than 
conventional high-efficiency filters. They also have 
a much greater dust-holding capacity, and a service 
life measured in YEARS instead of months; providing 
superior overall air quality, with a life cycle cost of 
about 1/3 of that of conventional passive filters.

• Better Indoor Air Quality (IAQ)
• Dramatically Lower Energy Consumption
• Much Longer Maintenance Cycles
• Lower Life Cycle Costs 
• Lower Landfill Mass

Energy – Due to its low static pressure resistance, 
the Dynamic V8 uses 2/3 less energy than a typical 
MERV14 filter array. Lower static pressure means 
lower fan brake horsepower which results in lower 
kWh cost and a smaller carbon footprint. Lower fan 
horsepower requirements can impact equipment 
selection, sometimes allowing for use of smaller fans 
and equipment. 

Performance – The Dynamic V8 Air Cleaning System 
provides MERV15 performance while removing 
odors, VOCs and ultrafine particles to improve 
academic performance and student/faculty 
health. 

Maintenance – The Dynamic V8 offers a 
dust-holding capacity that is unmatched in the 
industry – eight to ten times more than MERV13 
cartridge filters, which translates to maintenance 
intervals that average three to five YEARS, instead of 
three to five months – and usually without prefilters. 

Landfill Mass – Annual landfill mass for Dynamic V8 
media is 90-95% less than that for a 2-inch pleated 
pre-filter and 12-inch cartridge filter in the same air 
handler. 

Lower Life Cycle Costs – Energy, maintenance and 
disposal account for over 90% of the cost of air 
filtration. The Dynamic V8 slashes all three to deliver 
operating costs that are 1/3 that of alternatives.

One carton of Dynamic V8 media (left) 
does the same job as the  
conventional cartridge  
filters stacked as shown  
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Permeable Clay Pavers continued

Wake Forest has installed an eight-foot 
wide sidewalk alongside a campus street. Next 
summer, the sidewalk will be lengthened and 
a new 24-foot walkway 120 yards long—built 
to handle fire trucks and other emergency 
vehicles—will link the central campus housing 
area with student parking lots.

From the aesthetics standpoint, clay brick 
pavers fit in well here. Wake Forest University’s 
campus is literally on top of one of the richest 
deposits of shale (the dense red clay that is used 
in brick manufacturing) in the world. When 
the campus was moved to Winston-Salem 
from near Raleigh in 1956, the college went 
with so many red brick buildings that the 
nearby Pine Hall Brick Company now makes 
a special color called “Deacon Blend” (after 
the college’s mascot, the Demon Deacons) just 
for the college, to complement the original 
handmade bricks used to build the original 
buildings more than fifty years ago.

Swanson says the practical design part of the 
equation relates to an effort on the university’s 
part to meet Winston-Salem’s stormwater 

mitigation efforts. Like many commercial 
installations, universities require a fair amount 
of hard surfaces, including parking lots, 
sidewalks, driveways, roads and rooftops, in a 
limited space. Were the land left undeveloped, 
rainfall would be absorbed naturally.

Once the area is built up, rainfall has nowhere 
else to go. The excess water can cause a surge 
downstream that can cause erosion, flooding 
and property damage. As a result, cities and 
counties are requiring owners to install storm 
water management mechanisms, such as 
permeable pavers and other means, to keep more 
rainwater on site and return downstream flows 
closer to a volume that would occur naturally.

The available space part of the equation comes 
from how stormwater is mitigated. At Wake 
Forest, two large concrete cisterns, capable of 
handling 110,000 gallons, were installed under-
neath a parking lot. The cisterns were used in 
connection with three bioswales—hollowed 
out areas in the earth—to slow water flow into 
a lake and a creek. At a new residence hall, two 
bioswales were created that collect rainwater 

into a crushed rock bed that’s five feet deep. The 
bioswales are excellent, but they take up a lot 
of land area, which is at a premium on college 
campuses. The permeable pavers represent an 
opportunity to allow rainwater to filter through 
a field of bricks and be absorbed by 18 inches 
of aggregate beneath them. The aggregate 
keeps the pavers stable, while at the same time 
collecting the rainwater and slowly releasing it.

“In a tight space where a large amount of 
sidewalk is programmed, permeable pavers are 
much more cost efficient than underground 
cisterns, allowing water to naturally seep into 
the ground feeding nearby trees and grass,” 
says Swanson. “And as most would agree, they 
look great at the same time.”

Permeable Pavers Work in Both the 
Frozen North and The Sunny South
Another advantage that modern permeable 
clay pavers have is that they work well whether 
in cold or hot climates. Take the difference 
between, say, Vermont in winter and Florida 
in summer.
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At Champlain College in Burlington, Vermont, the college set 
out to pave a main promenade that directs pedestrians to Perry Hall, 
which houses admissions and the enrollment center. The goals were 
to have a hard surface that would withstand the weight of both 
pedestrians and vehicles, while allowing stormwater and snow melt 
to seep into the ground, which is significant, given that the town 
averages 81 inches of snowfall each winter.

John Caolo, associate vice president of campus planning and 
auxiliary services, explained that permeable pavement was required 
under the renovation plans for Perry Hall, which was converted from 
a 19th century residential structure into its new use. The college 
decided early on to pursue LEED platinum status, which has as one 
of its requirements that site improvements be sustainable.

Part of the requirement was that the pavement look as though 
it belonged there. “The building is a muted brick with a very 21st 
century metal panel addition, so it has one foot firmly in the past 
and one foot firmly in the future,” says Caolo. “That’s the metaphor 
we were shooting for.”

The particular color of clay permeable paver rose to the top over 
several other materials under consideration because of its aesthetics, 
its permanence and its ease of maintenance. It also had the advantage 
because of its demonstrated tolerance for exposure to repeated 
freezing and thawing and its durability to withstand frequent use of 
road salts and other de-icers, which arose from its use in other cold 
climates. Magnesium chloride is recommended for de-icing.

Manufacturing aMerica’s finest Park equiPMent since 1954
from speedy bleachers to picnic tables to bike racks and more
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That wasn’t a problem for another installation, 
this one at Flagler College in St. Augustine, 
Florida, which has spring break weather virtually 
every day. Kenan Hall, a classroom and facilities 
building that’s used by 2,000 students on a daily 
basis, was the home of an ankle-deep puddle out 
front each time it rained. A conventional solution 
would have been to pour a patio and install 
a drain. But that wasn’t possible, because St. 
Augustine, Florida, no longer accepts new tie-ins 
to its storm drain system and requires all new 
construction to keep its storm drainage on-site.

Sharon Fowler, principal of the landscape 
architecture firm Hauber, Fowler & Associates, 
said the two main goals were to complement and 
reflect the historic architecture of the site and to 
find a solution to the drainage issues on the site.

From the historic perspective, St. Augustine 
is the oldest continuously occupied Europe-
an-established city in the continental United 
States. The historic district guidelines require 
that buildings within the Historic Preservation 
District use materials that reflect the architecture 
and the materials used at the time.

Kenan Hall was built in the 1880s, originally 
as a building to house employees of the Ponce De 

Leon Hotel, which was a draw for the wealthy 
who would travel, along with their servants, from 
the cold Northeast to spend the winter months 
in the Florida sunshine. It was the first large 
building in the United States to be made entirely 
of poured coquina-shell concrete, trimmed in 
terra-cotta red.

Permeable clay pavers in two colors, light 
gray and a terra-cotta blend, were used to build 
a 5,300-square-foot plaza. The new plaza has 
movable tables, chairs and umbrellas that are 
clustered around columns that are wired for 
electricity. Classes sometimes meet there to enjoy 
an outdoor session and a break away from the 
classroom. After class, it’s used for student-spon-
sored events, meals and parties, or fairs where 
potential employers and representatives of 
graduate schools meet with students.

When it rains, the water hits the pavers and 
disappears. Larry Weeks, director of business 
services and campus planner, said the solution 
was not the only one, but was the best one. In 
the past, the campus had used underground 
exfiltration systems, which look similar to 
plastic Lego boxes, to fulfill the city’s stormwater 
ordinances

But underground boxes don’t deliver the 
benefits of a popular gathering spot where 
students and faculty can gather to watch a movie 
under the stars, for example. “This was more 
innovative, at about the same price, and it was 
much more aesthetically pleasing,” says Weeks. 
Fowler said the successful outcome is a testimony 
to the college’s foresight. “They are one of the 
best clients I have ever worked with,” says Fowler. 
“They want to do the right thing and they want 
to do it in the right way. They sincerely support 
quality development and they focus on doing the 
right thing for their students.”

Permeable Clay Pavers continued
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The use of Building Information Modeling 
(BIM) software on-site and in the office helps 
streamline workflow, maintain more accurate 
information, and keep BIM construction 
projects moving forward more predictably. 
Now skylights are more than just a hole in 
your roof. Proper daylighting provides not 
only energy savings, but additional business 
and lifestyle improvements.

BIM is the process of generating and 
managing building data and its various 
components throughout the building’s life 
cycle by using three dimensional, real-time, 
dynamic building modeling software to 
increase productivity in building design and 
construction.

Moving Toward the Conceptual Model
Unlike past 3D innovations in the building 
industry, BIM is more than a conceptual 
modeling tool. BIM encompasses building 
geometry, spatial relationships, geographic 
information, quantities and properties of 
building components. BIM has been one 
of the most important developments to hit 

BMI & Daylighting continued

PLANTERS | FIRE PITS | CONTAINERS | FURNISHINGS | & MORE



SPRING 2019 27pupnmag.com

the construction industry in decades and is 
essentially digitization of the construction 
process. No industry, including hand cartoon 
animation or film photography, has ever been 
the same after being digitized. 

During the pre-construction phase BIM 
allows for a quick way to determine cost and 
schedule feasibility with various configura-
tions to find the best value. The quality of 
the design is greatly improved and the visual-
ization aspect allows key decisions to be made 
earlier in the process.

Comprehensive Life-Cycle Management
BIM is the choice of leading builders, 
architects, fabricators, erectors, engineers, 
designers, manufacturers and owners because 
it leads to increased productivity, provides 
comprehensive life-cycle management and 
enables communication across project team 
members, which can significantly reduce 
change order costs.

As the model incorporates all of the trades, 
it compels early coordination that detects 
clashes of the various systems that can save 

up to 10% of the construction cost due to 
reduced changes in the field. It is estimated 
more than two thirds of the construction 
industry is using BIM, but daylighting takes 
sustainability one step further.

The Brightest of Ideas
Daylighting: The controlled admission of 
natural sunlight into a building via diffused 
skylights or windows. Done correctly, it can 

save energy and money by reducing the need 
for artificial electric lighting during daylight 
hours without causing heating or cooling 
problems.

Electric lights account for 40-50 percent of 
the total energy consumption in commercial 
buildings. Strategic daylighting can reduce 
total energy costs by as much as one-third 
because it uses sunlight, a resource that costs 
$0 to produce, contributes zero greenhouse 

Electric lights account for 40-50 percent of the total energy consumption in 

commercial buildings. Strategic daylighting can reduce total energy costs 

by as much as one-third because it uses sunlight, a resource that costs 

$0 to produce, contributes zero greenhouse gases to the environment, 

performs at 100 percent on the Color Rendering Index, and will be around 

for another five billion years.
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gases to the environment, performs at 100 
percent on the Color Rendering Index, and 
will be around for another five billion years.

Lighting systems in nonresidential buildings 
operate at full output regardless of outdoor condi-
tions. On most days, however, daylight (sunlight 
through skylights and windows) can provide 
sufficient light levels for most activities. Failing to 
dim electric lights can lead to occupant eye strain 
and unnecessarily high electricity use, both in 
overuse of the lighting and overuse of air-condi-
tioning to eliminate the excess heat. Experience 
has shown that in commercial buildings, the 
manual operation of lights is unreliable and thus 
an automatic system is required.

As a result of daylighting, facilities continue 
to see improvement in areas other than 
just their energy bills. The bright and airy 
atmosphere created by daylights has been 
proven to increase grades, work performance, 
return on investment and sales.

Educational Benefits of Daylighting
In educational settings, daylighting has been 
shown to increase productivity and grades 
while reducing absenteeism. A study initiated 
by the Pacific Gas and Electric Company 
(PG&E) showed that students with the most 
daylighting in their classrooms progressed 20 
percent faster on math tests and 26 percent 

faster on reading tests in one year than those 
with the least. The study found a uniformly 
positive and statistically significant correlation 
between the presence of daylighting and better 
student test scores.

Higher Satisfaction and Productivity
Numerous studies link daylight and views of 
the outside to higher levels of satisfaction and 
productivity in the workplace. Businesses who 
utilize productivity-focused energy-efficiency 
measures view them as a distinct competitive 
advantage. The PG&E study showed that 
office workers in a daylit atmosphere had the 
following benefits: (1) Performed 10 to 25 

BMI & Daylighting continued
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percent better on tests; (2) Improved recall; (3) 
Improved employee morale; (4) Showed more 
satisfaction with their work environment.

Looking To The Future
Building owners’ manuals of the future will 
go digital with BIM as the most important 
component. One of the most valuable benefits 
of BIM technology is the ability to provide a 
digital owner’s manual rather than thousands 
of pages of blue prints. The building owner gets 

a digital copy of the completed project model 
that can be used for decades of operation and 
maintenance. Considering that 85 percent 
of the cost of a building over 30 years is in 
maintenance and operation, having a digital 
copy of the completed project that includes all 
information related to the building eases the 
task of ongoing maintenance.

Daylighting goes beyond cutting a hole in 
a roof, but requires an integrated approach to 
be successful. Effective daylighting requires 

decisions about the building form, location, 
climate, building components and lighting 
controls. In return, properly daylit buildings 
can repay installation costs quickly—often 
in less than two years. Daylighting can be 
installed in buildings to replace electric 
lighting for 1/20 of the cost of enough solar 
PV panels to generate an equivalent amount 
of electricity using the same sun at the same 
high-energy-demand times of the day.

BIM and daylighting are the ultimate team 
in planning and sustainability. Working 
together, BIM and daylighting reduce total 
energy cost and enhance the building’s life 
cycle for years to come.

BMI & Daylighting continued
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