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Hello, Everyone--

�is is an exciting time on your campuses. Graduations, banquets, and award dinners dot 
your calendars, and your campuses continue to shine for all your staff, faculty, students, and 
visitors. As you entertain these groups, you get to share the beauty of your campus grounds, 
the grandeur of your buildings, and the peaceful learning atmosphere that you nurture 
throughout. �is month also gives us the Memorial Day holiday, kicking off the summer 
season and marking the beginning of all the projects that you will be doing over the summer 
break to prepare for the return of students in the fall. 

In this short note, I take a moment to talk about all of us taking a little time to remember 
the people in our lives who touched us and gave their efforts into helping us throughout our 
lives. My goal here is to not talk about one single person but to think about the many people 
who have brought each of us knowledge, encouragement, and the gift of themselves for the 
purpose of enriching our lives. I look back now over more than a few years, and in every stage 
of my life there was someone who took the time to be a help to me. �ese gifts—large and 
small—have helped me over the life journey I have been blessed to take. 

Reminiscing on those memories brings out in me a desire to offer such knowledge and encour-
agement to others in some way every day as much as I can. I am beginning to realize that it is 
the little things that people are looking for, such as an ear to listen, someone to sit with them, 
an act of courtesy, a shared laugh, and acknowledgement on a personal level.

Many of you regularly get the opportunity to enrich others’ lives on your campuses, and I 
am grateful that you pour yourselves into helping those who you touch every day. �e world 
is a better place because of your actions, and I believe that someone, somewhere, right now 
is remembering you and how you encouraged them—and because of your acts of kindness, 
they will pay it forward to someone else today.

I am thankful to those who have helped me throughout my life in both big and small ways, 
though I don’t really believe that any help has been small. As the year moves from spring to 
summer, I re-commit to continue paying these kindnesses forward in their honor.

Have a great month! I look forward to talking with you again soon—
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The First 3D Printing 

Project at Marymount

A few years after Bubar was hired to teach 
physics at Marymount, a student wanted to 
do a 3D printing project—she had heard 
about a group called e-NABLE that was 
making and donating prosthetic upper 
limbs to people around the world. Of all 
of the faculty members on campus, Bubar’s 
research focus aligned the most closely with 
this project, so he agreed to work with the 
student. Marymount underwrote the cost of 
one 3D printer and supplies, and they set up 
the printer in the computer lab Bubar used for 
astronomy research. In the term following that 
first project, twenty more students expressed 
interest in creating similar designs. �at keen 
student interest “was a clue that we should go 
deeper” into this work, Bubar observes drily. 
He was able to secure an internal grant for 
five more printers and to teach other faculty 
members how to work with the equipment. 
Professors across campus have been interested 
in using the 3D printers within their disci-
plines, including fashion design, education, 
business, interior design, and art. 

Beginning with the first 3D printing 

project on campus, Bubar has continued 
to work with e-NABLE. �e organization 
works systematically to improve its designs, 
and Marymount students who improve on 
existing designs—or create their own—can 
decide if they would like to make their 
work available as open source resources. 
Open source computer software is available 
for users to freely use, modify, and share. 
Astronomy research, Bubar says, relies on 
computer programming that is fairly open, 
but the world of 3D printing is “ridicu-
lously” open source. Not only are the plans 
for 3D-printable objects open source, but the 
plans for the 3D printers themselves are freely 
available, as well. 

Having created some prosthetics, students 
wanted to add bionics to the mix. Prosthetics, 
Bubar explains, are body-powered through 
the use of cables, while bionic designs are 
electronic and use sensors on the arm to 
detect muscle activity. �e prosthetics can 
be attached with a suction system or by using 
Velcro for a lower tech option; people who 
are creating these devices are experimenting 
with other options for their attachment and 
control. Interest in 3D printing has become 

even more interdisciplinary and widespread 
at Marymount, with around twenty printers 
currently scattered in schools across the 
campus; eight of these are housed in Bubar’s 
lab, including a few resin printers. 

Todd Rimkus, Director of Marymount’s 
School of Science, Mathematics, and 
Engineering, ties that student interest in 
these 3D printing projects to Marymount’s 
last Quality Enhancement Plan (QEP), which 
was to “empower students for service.” He 
says that faculty members seek opportunities 
to use their own areas of research to involve 
students in community service. �at first 
3D printing project provided a prosthetic 
hand to a young girl at Christmas, and this 
combination of truly meaningful service 
with innovative, hands-on research has 
students from many majors flocking to the 
opportunity, Rimkus says. Currently, Bubar 
reports, between forty and fifty students 
want to engage in 3D printing projects each 
semester. Rimkus says that these students’ 
3D printing service projects inspire him to 
continually re-examine how he might expand 
opportunities for community service within 
his own research with students. 

C O L U M N :  S P O T L I G H T

Eric Bubar, Associate Professor of Engineering at Marymount 

University, has a background of research in astronomical stellar 

spectroscopy, an area of applied physics that relies on a great 

deal of computer programming and data analysis. A student 

request to complete a 3D printing project under his guidance, 

however, has led him to draw on the array of skills he developed 

in applied physics to guide the establishment of an entirely new 

engineering program at Marymount.

A Vision for 
Engineering
Grounded in
the Liberal Arts
by Cynthia Mwenja, PhD
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Face Shields

In response to the pandemic, Bubar 
developed another community service 
project. A week after Covid lockdowns 
began, someone contacted Bubar about 
potentially 3D printing face shields for 
healthcare workers. �is person had a sister 
working in the hospital that was, at that 
moment, at the epicenter of the crisis in New 
York City, where workers had little access to 
any personal protective equipment. Bubar 
enlisted help on campus and in the Arlington 
public schools; as a result of his organizing, 
a group of thirty local people spent several 
months continuously 3D printed face shields 
and ear savers for healthcare workers. Bubar 
also worked with a biomedical group at the 
University of Buffalo and e-NABLE to 
experiment with 3D printing face masks; 
they had trouble sourcing the raw materials 
for mask filtration due to supply chain issues, 
but that research is ongoing, Bubar says.

From 3D Printing to 

an Engineering Program

Everyone involved traces a direct line from 
the original 3D project to the development 
of Marymount’s engineering program. �e 
interest in 3D printing on campus was 
already well-developed when Hesham 
El-Rewini became the new Provost and 
Senior Vice President for Academic Affairs 
in 2019. A computer engineer by training, 
El-Rewini had the goal of establishing a 
school of engineering at Marymount; he 
knew from his own experiences that the 
engineering disciplines provide unique 
contributions to society through their 
approaches to not only seeking solutions 
to current problems but also preventing 
problems before they occur. Further, 
El-Rewini knew that engineering programs 
will always be in demand, so this direction 
would be a sound avenue of growth for 
Marymount. El-Rewini’s first step in this 

Having created some 

prosthetics, students 

wanted to add bionics to 

the mix. Prosthetics are 

body-powered through the 

use of cables, while bionic 

designs are electronic and 

use sensors on the arm to 

detect muscle activity. 

   PHOTO COURTESY MARYMOUNT COLLEGE
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direction was to establish a dual degree program with the 
University of North Dakota, where he had been dean and 
professor in the College of Engineering and Mines from 
2008 to 2019. Under this agreement, students can attend 
classes in person at Marymount and online at UND to earn 
a degree in mechanical engineering from UND, along with 
a degree in liberal studies or mathematics from Marymount. 

El-Rewini became aware of Bubar’s work with 3D 
printing and approached him with a question: “If we were 
to do engineering at Marymount, how would we do it, and 
what niche could we fill that is currently unfilled?” �e 
Provost’s office had already done a preliminary analysis 
of engineering programs in the area around Marymount. 
As Bubar built on this research to answer the question 
that the Provost had posed, he realized that there was a 
gap in local engineering programs—no other programs 
offered engineering related to issues of rehabilitation, 
such as prosthetics, orthotics, exo-skeletons, and the like. 
Marymount already has strong nursing and rehabilitation 
programs established; both Bubar and El-Rewini saw 
that an engineering school with a focus on biomedical 
engineering would compliment those existing programs 
beautifully. 

C O L U M N :  S P O T L I G H T  c o n t i n u e d

   PHOTO COURTESY MARYMOUNT COLLEGE
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Center for Optimal Aging

Marymount’s Center for Optimal Aging also extends 
Marymount’s strengths in innovative directions. Bubar 
is involved with this initiative, which focuses in part on 
identifying and developing technologies that can help 
people age better. One example he gives is that of a self-bal-
ancing spoon for people whose hands may tremble. Bubar’s 
main focus in this area, however, is using virtual reality 
for exercise—basically gamifying movement to produce 
anti-aging effects. Bubar say that playing games for exercise 
is helpful in getting people to move more, and interacting 
with virtual reality environments can be instrumental in 
helping people recover from health setbacks such as strokes 
more quickly. Many commercial virtual reality products 
have limitations on their general usability for anti-aging 
applications—they require participants to be seated, which 
is not ideal for full-body movement, and they can be very 
expensive. By contrast, the new Meta headset—the Oculus 
Quest—is only $300 and doesn’t need a computer or wires, 
so it opens new opportunities for anti-aging and rehabili-
tation. What’s more, Bubar says, is that within six months, 
the user’s hands will be the controllers, so only the headset 
will be needed. 

C O L U M N :  S P O T L I G H T  c o n t i n u e d

   PHOTO COURTESY MARYMOUNT COLLEGE
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Marymount’s New 
Engineering Curriculum
As Bubar weighed directions for the new 
engineering program, he looked specifically 
at commonalities between programs at other 
schools of engineering, along with determining 
the standards set by the accrediting body. 
Beyond those parameters, he considered ways in 
which Marymount might like to customize its 
program to fit the biomechanical engineering 
niche. Bubar has identified open-source 
wearables—think Apple watches or pedom-
eters—as a prime area for the new program 
to focus on. All of these wearables, Bubar says, 
work on basic principles of physics and can 
be built with off-the-shelf components. Such 
projects can provide hands-on, active learning 
for students in the program. Students will also 
be able to explore bio-3D printing, in which 
structures are printed from a gelatin-like 
material which can provide the support for 
living cells to grow. 

Bubar joins the new program as a professor 
of engineering; El-Rewini says that Bubar is, 

“at heart, an engineer.” In addition to the focus 
on biomedical engineering, the curriculum 
includes mechanical engineering, which is the 
basis of most engineering programs, according 
to Bubar. �e program will begin this fall 
with two new faculty members: Mechanical 
Engineer Shama Iyer focuses on cell, tissue, 
and muscle regeneration, and Farzad Ahmadi 
works with fluid flow, de-icing solutions, and 
water de-salinization. 

All first year students in the engineering 
program will take a yearlong foundational 
course in which they will “build stuff that 
real people will use,” says Bubar; as El-Rewini 
puts it, they want to establish an engineering 
program that “works with real people on real 
problems.” �is project-based curriculum 
spanning the entire first year will be unique to 
Marymount. In particular, students will work 
with Marymount’s physical therapy program 
to learn how to build prosthetic arms, as many 
students have already done in the 3D printing 
labs. Bubar wants to prioritize this model of 
collaboration and discussion, noting that such 

an approach generates many additional ideas for 
projects to explore. Drawing on the strengths of 
the liberal arts model, the program will feature 
small class sizes and substantial amounts of 
personal attention from the professors. 

Additionally, building on Marymount’s 
firm commitment to undergraduate research, 
all of the research projects in the program will 
be led by undergraduate student researchers. 
Rimkus points out that Marymount students 
have an advantage over those at other insti-
tutions because they do not have to compete 
with graduate students for meaningful research 
opportunities. Students in the engineering 
program and in the 3D printing labs have 
opportunities to solve real problems through 
designing and field testing their work. For a 
project of this magnitude, El-Rewini says, “you 
need a champion, and I couldn’t have asked for 
a better champion” than Bubar. 

Diversity in Engineering
Bubar says that one of the new program’s big 
goals is to increase diversity, to “welcome 
everyone to engineering.” Rimkus agrees, 
saying that not only are women and people 
who are members of minority groups 
under-represented in the field of engineering, 
they also represent an incredible and largely 
untapped opportunity for the school to grow. 
Marymount, he says, has an established culture 
of welcome for people of all backgrounds, and 
their Diversity, Equity, and Inclusion Office 
builds on those foundations of acceptance in 
more systematic ways. El-Rewini points out 
that women are in the majority on campus, and 
Marymount is already designated a Hispanic-
serving institution, meaning that at least 25% 
of the student body is Hispanic. As El-Rewini 
points out, solutions are stronger when they 
are generated by groups including people from 
diverse backgrounds, so the school's existing 
diverse populations and DEI focus will support 
the strong growth of the engineering program.

According to El-Rewini, all graduates of 
Marymount’s engineering programs will 
have developed strengths in four major areas, 
grounding their technical competencies, 
business acumen, and leadership skills in 
the liberal arts. As the founding Marymount 
engineer, Bubar represents a shining example 
of how these elements intersect. 

C O L U M N :  S P O T L I G H T  c o n t i n u e d

ABOUT THE AUTHOR: Dr. Cynthia Mwenja 

teaches Composition and Rhetoric at the 

University of Montevallo.

14 PRIVATE UNIVERSITY PRODUCTS AND NEWS pupnmag.com





�e architectural community has come a long 
way in embracing this fact, most recently 
exhibited when an architect on the University 
of California Santa Barbara’s (UCSB’s) design 
committee resigned from his position over a 
proposal blatantly lacking appropriate natural 
lighting, citing inhumane conditions for the 
students who would be forced to reside in the 
proposed building.

�e choice to daylight a building is one that 
should be made at the beginning of the design 
process, leaving only the question of how to go 
about it. Architects can use numerous strat-
egies for lighting a space, including artificial 
lighting and daylighting. But there is one way 
to ensure a design is meeting appropriate light 
levels and not falling into the trap that UCSB 
did: daylight modeling.

Daylighting for Education

Daylight is essential and provides benefits for 
students whether they are studying, playing 
sports, or just hanging out. Students spend a 
lot of their time indoors, so the introduction 
of natural daylight to interior spaces helps 
maintain circadian rhythms for overall 
physical and mental well-being. �is access 
to sunlight equates to improved mood and 
performance, creating an environment for 
success.

�e impact of daylight on students is 
proven. A highly respected study by the 
Heschong Mahone Group showed students 
in classrooms with the most daylighting 
progressed 20% faster on math tests and 
26% faster on reading tests over a year period 
than those with the least daylighting. But 

daylighting that is poorly implemented can 
have adverse effects. Uncontrolled sunlight 
entering a space can create issues with glare, 
leading to shades or other control features 
being implemented, ultimately negating 
the benefits of daylighting in the first place. 
Daylight modeling allows designers to plan 
and avoid these issues to ensure the best 
daylighting strategy.

Daylight Modeling

Daylighting is the practice of introducing 
controlled natural light into an interior space. 
Daylight modeling measures the performance 
of daylighting strategies using 3D software to 
simulate the building, capturing every pattern 
of daylight throughout the structure. �e goal 
is to ensure that a design meets appropriate 

Measure the Value of Daylighting 
with Daylight Modeling

F A C I L I T I E S  &
M A I N T E N A N C E

by Mike Crowder

PHOTO COURTESY KALWALL CORPORATION
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levels of natural light while reducing glare. Daylight 
modeling allows a facility to be designed from the 
earliest stages to optimize construction for building 
occupants.

Daylight modeling uses several metrics to 
ensure that a design meets optimal light levels. 
Useful daylight illuminance (UDI) categorizes and 
measures the overall level of usable lux in a space, 
highlighting the areas of a room that do not get 
sufficient levels of natural lighting. Spatial daylight 
autonomy (SDA) measures the percentage of a space 
that meets recommended illuminance levels over a 
defined period of time. Annual sunlight exposure 
(ASE) helps limit excessive sunlight that could cause 
glare issues and is used with SDA to calculate LEED 
credits. Calculations are also made to identify glare 
potential and biological effects on potential inhab-
itants of a building.

Daylighting Standards

A landmark ruling in building lighting standards 
was the New York State Tenement House Act of 
1901, which banned the construction of windowless PHOTO COURTESY KALWALL CORPORATION
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C O L U M N :  F A C I L I T I E S  A N D  M A I N T E N A N C E  c o n t i n u e d

and unventilated buildings throughout the 
state. Under this legislation, all buildings 
are required to have outward facing 
windows in each room, proper ventilation 
to circulate fresh air, indoor plumbing and 
open outdoor courtyards.

While there are no legal code require-
ments for daylighting in the United States, 
many standards regarding lighting design 
have evolved since the turn of the 20th 
century. �e Illuminating Engineering 
Society (IES) was established in 1906 
and remains one of the most prominent 
authorities on illuminance standards. IES 
standards help architects and engineers 
understand lighting recommendations and 
design well-lit, high-performing buildings 

that reduce reliance on artificial light. 
�e most basic use of daylight modeling 

is to ensure that spaces are meeting recom-
mended light levels, measured in units of 
illuminance or lux. According to current 
standards, 300–3000 lux is considered 
a desirable lighting level in most cases. 
Meeting certain lux levels measured by 
SDA and ASE can help a building earn 
LEED® or other sustainable building 
credits.

Daylight Modeling and the 

UCSB Dormitory Design

UCSB is currently pursuing a dormitory 
that would have 4,500 students living across 
eleven stories in windowless bedrooms, 

Daylighting is the practice of 

introducing controlled natural 

light into an interior space. 

Daylight modeling measures 

the performance of day-

lighting strategies using 

3D software to simulate 

the building, capturing 

every pattern of daylight 

througout the structure. 

PHOTO COURTESY KALWALL CORPORATION
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relying entirely on artificial environment 
systems to filter air and provide artificial 
light and synthetic views of the outdoors. 
Because the systems rely entirely on 
environmental simulations, in the event of 
a power outage or disruption, the building 
is deemed nearly entirely uninhabitable 
due to the lack of air filtration or natural 
lighting.

Aside from the proven health and 
wellness benefits of introducing natural 
daylight to this space, utilizing daylight 
modeling could minimize the need for 
artificial lighting and create impressive 
energy savings. Proper daylighting can also 
improve a building’s thermal performance, 
reducing heating and cooling loads.

Daylight modeling for UCSB or any 
construction project could help to identify 
the best design strategy for introducing 
natural light, with the ability to compare 
materials, placements and building 
geometries.

ABOUT THE AUTHOR: Mike Crowder, 

LEED AP of Kalwall Corporation, 
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health and wellness benefits

of introducing natural day-
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daylight modeling could 
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artificial lighting and create 

impressive energy savings. 

Proper daylighting can also 

improve a building’s thermal 

performance, reducing 

heating and cooling loads.
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Minneapolis-St. Paul. Students 

at the small liberal arts college 

benefit not only from the intimacy

of a close-knit community but 

from a tradition of strong con-

nections forged with employers

in the nearby metropolitan area.
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Class sizes are small, allowing for closer 
working relationships among students and 
professors, and students can more easily get to 
know one another in class and around campus. 
As a student-centered institution, Gustavus 
empowers its students to pursue a path of 
self-discovery, to collaborate, to embrace new 
perspectives, and to develop social and critical 
thinking skills—all qualities which benefit 
graduates as they enter a highly competitive 
job market.

Integral to further strengthening Gustavus’ 
student-centered culture is its commitment 
to promoting health and wellness. Such a 
commitment has resulted in a major overhaul 
of the campus Wellness and Activities Facility, 
known as the Lund Center. �e facility opened 
its doors in 1984 and is currently under-
going an expansion that nearly doubles the 
original size to 365,000 square feet. In terms 
of achieving optimal functionality, the Lund 
Center’s expansion will address two primary 
needs: first, to provide state-of-the-art wellness 

space and equipment for all students and 
staff; and second, to improve and add student 
gathering spaces, locker rooms, and office 
space. Kraus-Anderson, the construction 
company appointed to complete the $62 
million project, broke ground in April 2021. 
�anks to Kraus-Anderson’s diligent and 
steadfast work, in addition to the support it 
receives from the architectural firm of BWBR, 
Gustavus has celebrated the completion of the 
project’s first phase as recently as April 2022. 

Balancing Traditional Campus 

Aesthetics with Fresh Ideas

Gustavus’ 350-acre campus is lush with 
vegetation and ample green spaces, and it 
contains striking Kasota Stone buildings 
such as the Old Main, Rundstrom, and the 
Anderson Social Science Center. �e expansion 
is located on the west side of the current Lund 
Center for Athletics and Health Exercise 
Science, overlooking Gustavus’ football 
stadium as well as the College’s 125-acre 

Arboretum. According to Tim Kennedy, Vice 
President for Marketing and Communication 
at Gustavus, the location of the expansion was 
chosen because it “provides a gateway for the 
students and staff using the facility to move 
easily from indoor activity spaces to outdoor 
recreation and athletic facilities,” most of 
which are located primarily on the west side 
of campus. 

As with many other construction projects, 
staying true to campus aesthetics while also 
providing spaces that stand out in exciting 
ways poses definite challenges. “�e goal [has 
been] to bridge the classical red brick masonry 
and locally quarried Kasota Stone facades from 
many of the other buildings on campus while 
[also] incorporating the vertical nature of the 
window fenestrations in the newer buildings.” 
�e exteriors of the new construction include 
creatively used pre-cast concrete that mimics 
Kasota Stone, and they have been paired 
with the red brick masonry of the original 
exterior. Campus dwellers are welcomed 
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F E AT U R E :  T H E  L U N D  C E N T E R  continued

into the building by transparent, bird-safe glass that 
leads the eye towards a 10,000 square foot cardio and 
group fitness space. Gustavus and BWBR architects 
prioritized staying true to campus aesthetics while 
also creating a modern, naturally lit facility, one that 
balances a traditional look and feel with fresh ideas. 
�e facility is open and inviting, offering a spectacular 
view of the sprawling southern Minnesota countryside. 

A Story of Overcoming Obstacles 
and Shaping Gustavus’ Future

A major victory of the expansion project is that Phase I 
has been completed on schedule, despite the unpredict-
ability that comes with building during a pandemic. 
Kraus-Anderson and BWBR have contended with 
labor shortages, material and supply chain issues, and 
COVID-19 protocols. �e good news: contingency 
plans were in place that helped those on and off site to 
reprioritize and find focus. Unifying as a team allowed 
the group to adapt and present creative solutions. 
�e $24.6 million Phase I of the project features a 
72,000-square-foot athletic and fitness facility addition, 
including 10,000 square feet of new weight room space, PHOTO COURTESY BWBR / WWW.BWBR.COM
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10,000 square feet of cardio and group fitness spaces, 
plus state-of-the-art locker rooms, a spacious third-floor 
student lounge, and even a recruiting suite, all of which 
is set to open during the first week of May.

Phase II of the expansion will include the complete 
renovation of the existing facility along with a new 
53,000 square-foot practice facility, plus the addition 
of a new entrance at the northeast corner of the 
building. Upon completion of the project, the Lund 
Center will offer vastly enhanced spaces for wellness as 
well as academic programs in health, exercise science, 
and athletic training. �e facility will serve as a huge 
boost to the men’s and women’s athletic programs, 
and the broader impact of the expansion is its efficacy 
as a recruitment tool to prospective Gusties, including 
student-athletes. 

Not only will the expanded Lund Center serve as a 
setting for summer campers of all ages, but it will also 
operate as a new venue for Gustavus’ annual Nobel 
Conference, a major event on the St. Peter campus that 
draws thousands of students, alumni, and community 
members. Attendees will be able to attend speeches and 
panel discussions led by experts from around the nation PHOTO COURTESY BWBR / WWW.BWBR.COM
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and world, including Nobel Laureates. �e speakers for the 2022 
gathering in the fall will focus on mental health among young 
people, a topic that nicely aligns with the Lund Center’s role in 
providing a space for health and wellness. 

A Commitment to Sustainability
Gustavus’ campus-wide commitment to sustainability informs 
its ambitions for realizing LEED Gold status. �e College is 
working towards reducing campus energy usage 25% by 2025 
and becoming a zero-waste campus. 

Phase I of the project, for instance, saw the adoption of several 
sustainable strategies. Embodied carbon associated with the 
project was greatly reduced through the reuse and renovation of 
an existing facility. Improved wellness has been achieved through 
increased access to daylight via additional windows; acoustics were 
improved via new sound absorptive materials and other strategies; 
and renovation materials were vetted via multiple sustainable 
criteria, including considerations of human health impacts, 
responsible sourcing, and limiting VOCs. Other sustainable 
efforts included the elimination of high impact refrigerants, and 
the project’s solar heat island effect was reduced through the use 
of high reflectance roofing and sidewalks.

The Lund Center’s Transformative Impact
�e community at Gustavus Adolphus College can marvel at the 
remarkable transformation of the Lund Center, particularly with 
the completion of Phase I. Gustavus, the architectural firm BWBR, 
and the general contractor Kraus-Anderson have all united with a 
common mission. �at they have managed to accomplish so much 
during a global pandemic speaks to a collective determination to 
adapt, persevere, and find resilience together. As Tim Kennedy at 
Gustavus aptly says, “[�e pandemic] could have easily disrupted 
the project, but we were able to turn it into the dream we always 
wanted it to be.”

www.KriegerProducts.com
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Built-In Bullet Resistance

Acoustical Rating Bullet Resistance

STC 45 – 48 UL Level 1 & 2

STC 49 – 53 UL Level 3

Bullet ratings up to Level 9.

Krieger’s acoustical doors protect against 
unwanted sound in campus labs, lecture halls, 
libraries, and more by exceeding the American 
National Standards Institute (ANSI) S12.60-2002 
standard. Plus, they can be configured with a 
bullet resistance rating of UL 752 with up to Level 3
included for an added layer of safety during an 
active shooter event. 

Added Campus Safety and Security
All acoustical assemblies come with Krieger’s 
new Cam Lift Hinge that has an ASTM F476 Grade 
40 rating—the highest rating available for security 
swinging doors. You can also add a security pin to 
the Cam Lift Hinge, which delays the door opening 
in the event of an attempted forced entry. 
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ALL 
DOORS

ARE NOT 
CREATED

EQUAL

From performance spaces and 

libraries to labs, lecture halls, 

and classrooms, buildings on 

university campuses require a 

wide range of special purpose 

door and window products. 

Administrators and architects

need to consider many factors 

when undertaking new con-

struction or renovating existing 

buildings on campus. 

by Bob McCluney

DOORS



�e first and foremost consideration is safety, 
balanced with providing optimal learning 
environments. �e U.S. Census Bureau and 
the American Medical Association deter-
mined that excessive noise in the classroom 
reduces a student’s ability to hear the lessons 
by 25-30%. Based on these findings, the 
American National Standards Institute 
(ANSI) has developed criteria to help ensure 
that learning environments are optimally built 
for student safety and educational success. 
�e ANSI Standard for Classroom Acoustics 
(ANSI S12.60-2002, Acoustical Performance 
Criteria, Design Requirements Guidelines 
for Schools) establishes safety guidelines and 
acoustical requirements that can be easily 
integrated into building projects on university 
campuses. In addition, the Partner Alliance 
for Safer Schools (PASS) Safety and Security 
Guidelines for K-12 Schools provides valuable 
information for architectural decision-makers 
in any educational setting.

With more than eighty-five years of 
experience supplying quality custom doors 
and windows for schools and universities 
across the country, Krieger offers a full range 
of door assemblies with the STC (Sound 
Transmission Class) ratings up to STC 55 
for doors and STC 56 for windows. Doors 
like these can ensure that campus facility 

designs meet or exceed the ANSI Standard, 
providing a great opportunity for projects to 
raise the bar on construction quality for any 
educational setting.  

Acoustical Doors 

with Built-in Bullet Resistance

Safety on campus is a major concern, which is 
why designers would consider pairing acous-
tical doors with a bullet resistance rating as 
designated by Underwriters Laboratory (UL), 
adding an extra layer of security in the event 
of an intruder or active shooter. Designers 
can seek out custom doors to meet their 
exact criteria; such criteria may include safety 
features such as these:

• STC 45 doors constructed to include 
bullet resistance of UL Level 2 

• STC 50 doors constructed to include 
bullet resistance of UL Level 3 

• Hybrid construction with UL Level 4-9  

• Windows with security blinds inside the 
panes of glass to block the view of an 
intruder into the room

• Interface with access control and 
electromagnetic security hardware

• Side lites and window wall configurations 
to enhance the architectural aesthetics

• UL Fire Labels of up to three hours

Special Purpose Doors

Special purpose doors are tested to ensure they 
can meet specialized requirements, and they 
receive ratings from accredited independent 
industry sources that attest to their ability to 
perform the desired function. Depending on 
the location’s requirements, special purpose 
doors may look like standard doors, or they 
may have a completely unique and customized 
aesthetic. Here’s a brief overview of various 
types of specialized performance needs:

ACOUSTICAL—Used for a wide range 
of applications from performance spaces to 
libraries for sound enhancement or noise 
reduction and containment

BULLET RESISTANT—Increases the 
safety and security of the interior or exterior 
doors on any campus building 

BLAST AND PRESSURE 
RESISTANT—Used in labs, workshops, 
and mechanical rooms to protect personnel 
and property from explosions and explo-
sion-borne projectiles

F E AT U R E :  D O O R S  A R E  N O T  C R E AT E D  E Q U A L  continued
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RADIO FREQUENCY SHIELDING—
For use in data centers, healthcare settings 
with X-ray, or any other sensitive areas 

TORNADO AND HURRICANE 
PROTECTION—Protects campus-
designated shelters and safe rooms from 

high wind speeds associated with extreme 
weather events 

Special Purpose Performance 
Combinations
Because every location is unique, designers 
should consider working with door and window 

manufacturers who can custom-build items to 
order. Whether a project requires an oversized 
acoustical stage door with a built-in bullet 
resistance rating for the theater department 
or an acoustical door that can withstand hurri-
cane-force winds, a manufacturer who custom 
builds its products can engineer doors in any 
performance combination necessary. All of 
these special performance combinations can 
be manufactured in any size, style, and finish 
desired to ensure a seamless appearance with 
the surrounding architecture. 

Industry Leader
Since its founding in 1936, Krieger Specialty 
Products has been a nationally recognized 
leader in special purpose doors and windows. 
�e company offers a full range of industry-
leading design, manufacturing, testing, and 
installation of custom door and window 
products to fulfill various acoustical, safety 
and security, and radio frequency needs. 
Krieger aims to seamlessly combine form 
and function, fabricating its products with 
the utmost precision and quality to perform 
as needed—and to be aesthetically and histor-
ically appropriate as architects demand. 

Krieger products are installed in some of 
the most high-profile, premier buildings in 
the United States, including the Walt Disney 
Concert Hall, the Pentagon, and Griffith 
Observatory, as well as military installations, 
nuclear power plants, industrial plants, and 
embassies around the world. Krieger is proud 
to be a trusted manufacturer of specialty doors 
and windows for a wide range of projects at 
top universities such as Harvard University, 
University of Michigan, Stanford University, 
New York University, and California State 
University-Fullerton’s Clayes Performing Arts 
Center, along with hundreds of K-12 schools 
across the country. With a proven track 
record and a reputation for the highest quality 
products and service, Krieger is a premier 
provider of custom-built doors and windows 
needed for unique and specific functions.

ABOUT THE AUTHOR: Bob McCluney is 

President of Krieger Specialty Products, 

a company that has been designing 

and manufacturing special purpose doors and 

windows for over eighty-five years. His expertise 

includes numerous years in special purpose 

door and window installation, engineering, 

design, and testing.
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Old-school physical lock and key security hardware has 

provided access control solutions to university campuses

for hundreds of years. Thousands of metal keys and locks 

exist on any given university campus, creating a need for 

expedient and e�cient key control procedures. A well-

defined key control policy that manages and protects assets 

is vital for any university facilities department to optimize 

security. The management of all keys on campus through 

detailed key control policies helps to reduce instances of 

theft, the number one crime on university campuses.

by Marcey Tweedie

A+ Campus
Key Control



�e old-school implementation of campus 
key control policy involved administrators 
manually recording every key removal and 
return on a log attached to a clipboard and 
then vending the appropriate keys from a 
pegboard and label system to authorized 
recipients. �is “school of hard knocks” key 
control method often contributed to scads of 
lost keys, burglaries when lost keys ended up 
in the wrong hands, and financial headaches 
when the expense of re-keying and replacement 
of locks costs thousands of dollars.

Fortunately, over the past three decades, manual 
clipboard, log, and pegboard methods evolved to 
sophisticated electronic key control systems that 
provide more efficiency and accountability for key 
control security. Key control systems automate 
every key transaction so key control policy and 
procedures can be implemented and followed 

through with accuracy. An electronic key control 
system tracks which keys are out, who has them, 
and when and where they are returned, reducing 
instances of lost and misplaced keys.

Universities undergo frequent changes that 
include the build-out of new dormitories or 
learning facilities, the razing of outdated 
or unused buildings, the constant flow of 
ever-changing populations on campus, and 
the purchase of new fleet vehicles; all of 
these circumstances require regular audits, 
updates, and changes to key control policy 
and procedures. When key control policy 
is not well-defined, security vulnerabilities 
emerge if protocol and procedures are not 
spelled out and communicated to university 
employees, contractors, faculty, and students. 

Making the grade for a strong and well-de-
fined campus key control policy involves 

communicating the policy with the campus 
population and implementing the key control 
procedures with the investment of electronic 
key control. Maximizing procedures with 
“think like a criminal” creativity to deploy key 
control solutions protects more than just keys 
on campus. Usually the facilities, security, and 
lock shop departments administer key control 
policy which includes:

• appointing administrators responsible for 
managing keys

• determining who is eligible for key usage

• managing and securing master keys

• fabricating and managing new and 
duplicate keys

F E AT U R E :  C A M P U S  K E Y  C O N T R O L  continued

Over the past three decades, manual clipboard, log, and pegboard methods evolved to sophisticated 

electronic key control systems that provide more e�ciency and accountability for key control security.
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TECHNOLOGY

Visitor ManagementThe days of asking visitors to use pen-and-paper 

sign-in books are gone. Best practices now favor 

electronic visitor management systems (VMS). They’re 

accurate, easy to operate, and enhance security.

Electronic Lists and Temporary Badges
Visitors are asked to produce a government-issued photo 

ID which is swiped through a visitor management system. 

Within seconds, the person’s information is checked against 

federal and state criminal databases and the more than 

700,000 names on the national sex offender registry.A campus can also add its own custom watch lists. When 

properly implemented, watch lists provide protection 

from abuse orders, custodial issues, and the names 

of disgruntled former employees and students.After the system clears a visitor, a temporary badge is printed 

with the person’s name, picture, date/time, and area of campus 

approved to visit. Some badges automatically fade within a 

specific time frame to indicate the visitor’s authorized time on 

campus has expired and prevent the badge from being reused.
Visitor management stations are typically found at main 

building entries, administration offices, healthcare facilities, 

dormitory lobbies, and other buildings. Visitor information from 

multiple campus stations is stored in a central database, and 

is easy to share with first responders during an investigation.
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ASSESSING RISK

Outdoors
Many tools used to protect building interiors are different than those used to secure outdoor spaces. Emergency stations, low-light cameras, and other equipment — even landscaping — take on greater importance.

S A F E T Y  T I P
You may hear your assessor mention 

CPTED or Crime Protection �rough 
Environmental Design. It includes 

practices, such as trimming back landscaping to installing fencing. �ere’s more on this topic later.
Annexes and Urban CampusesRemote annexes and larger urban higher-education campuses, which spread 

throughout a city, present more of a security and communication challenge. 

Look for network-based security systems to bring information into a centralized 

security operations center where officers can keep track of dispersed campuses. 

Parking Lots and GaragesParking lots, garages, and other exterior areas require adequate 

lighting, fencing, emergency stations, and security cameras. The 

inspector wants to see that facilities are regularly patrolled or 

monitored by either campus security or other first responders.Outdoor FacilitiesIt’s easy to overlook athletic fields, playgrounds, walking trails, 

portable classrooms, and other campus outbuildings. These 

are not only frequent targets for illegal activity, but tend to be 

areas where health-related assistance may be necessary.Surrounding NeighborhoodsOther environments, such as on- and off-campus 

student housing, businesses, open space, and 

traffic patterns can impact your security and 
should be included in an overall strategy plan.

Best Practices for 
Keeping Students Safe
A Guide to Campus Security

• Evaluating the total cost of ownership before purchaseEvaluating the total cost of ownership before purchase

• Best practices in assessing your riskBest practices in assessing your risk

• An interactive map of common applicationsAn interactive map of common applications

• Helpful checklists to track progressHelpful checklists to track progress

• Modern technologies and integrationsModern technologies and integrations

• Establishing policies and proceduresEstablishing policies and procedures
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• assigning specific keys to specific users

• tracking key removals and returns

• defining access of keys for contractors

• implementing procedures for 
obtaining keys

• defining procedures for instances of 
lost keys

• determining and removing obsolete 
keys from the system

Once the key control policy is defined 
and established, an electronic key control 
system provides accountability features to 
help mitigate the risk of lost or misplaced 
keys. �ese systems lead to reduction of 
incidents of theft, promoting a safer and 
more secure campus. Some of the features 
and benefits available through electronic 
key control include:

Audit Reports

Audit reports can be generated on demand 
with an electronic key control system. Key 
control administrators can instantly see 
who accessed certain keys in actual time 
because every key transaction is recorded 
through the electronic key control software. 
Reports can also be programmed to be 
automatically emailed to any person at 
any time. More frequent key control audits 
can reveal to key control administrators’ 
areas where policy needs to be amended to 
strengthen and improve security.

Accountability

A special feature allows users to provide 
notes in the key control system about the 
usage and purpose of obtaining a key. 
�is feature creates adherence to the key 
control policy directives so there is more 
likelihood that the keys are being used 
for the right reasons at the right times in 
the right areas by the right users. Also, 

F E AT U R E :  C A M P U S  K E Y  C O N T R O L  continued

Once the key control policy 
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an electronic key control 

system provides accountability 
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keys. These systems lead 
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theft, promoting a safer and 

more secure campus.
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SEVERAL MODELS AVAILABLE

when new personnel and student popula-
tions are ever-changing, an electronic key 
control provides the security needed while 
orientation about key control policy and 
procedures takes place.

Access to keys will only be given when 
authorized usage is granted with assigned 
credentials. Having user accountability for 
all the keys on campus means key control 
administrators will always know which 
keys are currently being used and by 
whom. Permissions can easily be changed 
as needed.

Access Control

Users are granted access to the electronic 
key control system only if the credentials 
are entered correctly or are recognized by 
the system. Users are required to enter 
a secure PIN code, use a fingerprint or 
card reader, or complete biometric facial 
recognition. Users can easily be added or 
removed when needed.

All users of the key control system—
including employees, students, educators, 
and contractors—need access to different 
buildings and locations around campus 
for specific periods of time. A key control 
system allows key control administrators 
to customize and program the permissions 
to make each key available only to those 
individuals authorized to enter a specific 
building or area. Temporary contractors and 
visiting faculty may be granted restricted 
access for the days and times needed only; 
these parameters can be programmed into 
the electronic key control system. For highly 
sensitive areas on campus, dual or triple 
user authentication can be programmed 
requiring multiple users to sign a key out 
or back in, which prevents single users 
from giving sensitive keys to unauthorized 
persons. Electronic key control systems 
provide surprising security capabilities, 
leaving plenty of opportunities to get 
creative on campus, including the following:

While cybersecurity helps to 

deter the most determined 

hackers, anti-virus software is 

not enough to protect against 

campus data breaches. 

Protecting server rooms 

and equipment cages with 

electronic key control 

provides accountability for 

who has access to the server 

room and prevents the theft 

of computer hardware and all 

the data that resides on it.
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More Secure Computer 

Server Rooms

Data breaches that affect sensitive infor-
mation on campus can create fallout that 
may incur hefty fines, potential lawsuits, 
and the headaches of software, firewall, 
and reputation recovery. Firewalls and 
antivirus software alone are often not 
enough to protect against data breaches. 
While cybersecurity helps to deter the most 
determined hackers, anti-virus software 
is not enough to protect against campus 
data breaches. Protecting server rooms 
and equipment cages with electronic key 
control provides accountability for who 
has access to the server room and prevents 
the theft of computer hardware and all the 
data that resides on it.

More Secure Fleets

Campus fleets include athletic team 
vehicles, scooters, golf carts, buses, campus 
security vehicles, cars, bicycles, crew team 

shells, landscaping equipment, and more. 
Replacement of fleet vehicles is an expense 
that needs budgeting. An electronic key 
control system with fleet management 
software secures keys and optimizes and 
“right-sizes” fleets. Over-utilization and 
under-utilization of fleet vehicles leads 
to lost revenue. A two-in-one key and 
fleet management system prevents theft 
and assigns vehicles only to authorized 
individuals. �e software keeps fleets on 
schedule with maintenance and rotates 
usage to lengthen the lifespan of each fleet 
vehicle. Key removals and returns are all 
recorded and tracked with instant reports 
available.

More Secure Weapons

Electronic key control systems have the 
capability to store small firearms, weapons, 
and ammunition used by campus police 
officers. Besides modules for keys, locker 
modules can be configured into the system 

Access to keys will only 

be given when authorized 

usage is granted with 

assigned credentials. Having 

user accountability for all the 

keys on campus means key 

control administrators will 

always know which keys are 

currently being used and by 

whom. Permissions can easily 

be changed as needed.
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to provide access control to only authorized 
users, so weapons do not end up in the 
wrong hands. �e system is programmable 
to ensure that assets can be accessed only at 
specific times, such as during work shifts. A 
requirement for the key control policy for 
weapon removal can include leaving notes 
within the system providing information 
about who and when and why weapons are 
accessed, how many rounds of ammunition 
were taken, and for what reasons. 

More Connectivity with Integrations

Electronic key control systems can be 
integrated with leading access control systems 
so administrators can get a bigger picture of 
actual time security. �e inter-operability 
between the two systems allows merging 
related functions so parameters of key 
control policy can be established along with 
access control parameters. For instance, if a 
key is not returned on time, then the user is 
denied egress from the facility until the key 

is returned. By integrating key control and 
access control, safety and security is bolstered, 
especially during emergencies or lockdowns, 
because the two systems communicate with 
each other.

More Security for Important Assets

Physical assets such as mobile phones, 
two-way security radios, laptops, wallets, 
tools, historical artifacts, car keys, weapons, 
utensils, jewelry, and passports can all be 
secured in storage lockers within an electronic 
key control and asset management system. 
Campus staff and faculty members are at risk 
of having personal possessions stolen as they 
arrive at work and move around lecture halls, 
laboratories, and work areas. Maintenance 
and science departments need to lock away 
expensive tools or sensitive equipment and 
manage who has access to them to prevent 
theft. Electronic key control and asset 
management provides peace of mind to 
department heads that there is security and 

accountability for items which are expensive 
to replace.

By combining a solid key control policy 
and maximizing the procedures through 
electronic key control systems, university 
campuses can reap the benefits of a safer and 
more secure campus. Decision-makers should 
look around, get some ideas brewing, and get 
creative with electronic key control security 
solutions.

F E AT U R E :  C A M P U S  K E Y  C O N T R O L  continued
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EON Reality, the global leader in Augmented 
and Virtual Reality learning solutions for 
industry and education, awards Clark Atlanta 
University a $11.8 million grant to bring 
the Knowledge Metaverse to the HBCU 
community.

�e Knowledge Metaverse amplifies access 
and engagement in learning by combining 
the real world with digital information and 
extended reality (XR), similar to immersive 
experiences that have become increasingly 
popular in arts, gaming, and entertainment. 
Created through a global network of users, 
the Knowledge Metaverse is a digital grass-
roots movement. �e EON-XR solutions 
provided through this grant enable Clark 
Atlanta University, the first Historically Black 
College and University to receive this award, 
to offer training to their faculty members and 
students to augment traditional in-person and 
online instruction. 

“Partnering with a respected HBCU like 
Clark Atlanta University, whose graduates 
shape our world every year, demonstrates 
the impact EON-XR can have on the future 

of academia and the sciences,” says EON 
Reality founder Dan Lejerskar. Clark Atlanta 
University is an invaluable addition to EON 
Reality’s network of U.S. institutions. �e 
university brings its rich social justice history 
and research-intensive instruction to the 
Knowledge Metaverse. “When a university 
with their commitment to social justice and 
deep focus on digital learning can utilize and 
add to the Knowledge Metaverse, the possi-
bilities for reshaping our society are endless. I 
can’t wait to see how Clark Atlanta University 
incorporates EON Reality’s solutions into 
their curriculum.”

“Clark Atlanta University remains dedicated 
to our scholars and equipping them with the 
best resources and innovative technologies,” 
said President George T. French Jr., Ph.D. 
“As we accelerate our momentum, these 
essential partnerships support our efforts to 
step into the future of interactive teaching and 
learning through relevant and future-focused 
innovations.”

Clark Atlanta University was established 
in 1988 by the historic consolidation of 

Atlanta University (1865) and Clark College 
(1869).  Clark Atlanta University continues a 
150-year legacy rooted in African-American 
tradition and focused on the future through 
global innovation, transformative educational 
experiences, and high-value engagement.  
CAU cultivates lifted lives that transform 
the world.  Notable alumni include: James 
Weldon Johnson; American civil rights 
activist, poet, and songwriter (composer of 
“Lift Every Voice and Sing,” known as ”�e 
Black National Anthem”); Ralph David 
Abernathy Sr., American civil rights activist; 
Congressman Hank Johnson, Georgia 
District 4; Kenya Barris, American award-
winning television and movie producer; 
Kenny Leon, Tony Award-winning broadway 
director; Jacque Reid, Emmy Award-winning 
television personality and journalist; Brandon 
�ompson, Vice President of Diversity 
and Inclusion for NASCAR; and Valeisha 
Butterfield Jones, Chief Diversity and 
Inclusion Officer at the Recording Academy, 
among others. To learn more about Clark 
Atlanta University, visit www.cau.edu. 

EON Reality is the world leader in 
augmented and virtual reality-based experience 
creation for education and industry as well 
as the creators of the Knowledge Metaverse. 
EON Reality’s twenty-three years of success 
are tied to its belief that knowledge is a human 
right and should be available, accessible, and 
affordable for every human on the planet. To 
carry out this mission, EON Reality developed 
and launched EON-XR, a SaaS-based 
platform dedicated to the democratization of 
XR content creation that brings code-free XR 
development and publishing to smartphones, 
tablets, laptops, and XR-focused devices. 
EON Reality’s global network of more than 
1.4 million users is building the Knowledge 
Metaverse in more than 100 locations and 
has created the world’s leading XR library for 
education and industry with over 2.16 million 
3D assets and counting. For further infor-
mation, visit www.eonreality.com.

C O L U M N :  C A M P U S  U P D AT E S

Clark Atlanta Receives $11.8 Million Grant 
for Knowledge Metaverse Hub
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