APPLI C AT I O N BR I E F

Creating the classroom of the future:
smart building technology
in education environments
The education sector is under constant
pressure to raise standards. At the
same time they must manage costs,
ensure safety and security, and adapt to
increasingly flexible styles of learning.
Smart building technology can help
facilities managers and educators to
create educational environments that
reduce workloads while providing the
optimal conditions for learning.

IoT Technology for Smart Buildings
Smart buildings use Internet-of-Things (IoT) technology to understand
and connect systems across a room, building or campus. Responding
to real-time data, systems can intelligently adapt conditions to suit
actual requirements, for example turning up lighting on dull days
or closing blinds and reducing heating when rooms are too warm.
Longer term trend analysis and heatmaps can help inform decisions
on scheduling, room layout and expenditure on assets. Third party
systems can be integrated into the smart building platform, enabling
information from different sources to be viewed in one dashboard and
making analysis and reporting much easier.
The result is a facility that reduces costs, streamlines processes, and
enables innovation for ongoing efficiency improvements.
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The
Effect
of
the
Pandemic on Education
Many of the challenges faced
by educators are not new, but
the COVID-19 pandemic caused
upheaval in practices worldwide and
has shifted priorities.
Many schools have traditionally
been local, serving students who
live within a small area close to the
facility and who physically attend
lessons. However social distancing
requirements forced educators to
adopt distance learning practices by
live-streaming lessons and creating
on-demand webinars. Even with
schools re-opening, caution around
disease transmission and quarantine
rules have meant some form of
blended learning that includes
remote access is likely to continue.
This flexibility has benefits for
students but it presents plenty
of challenges for the schools and
colleges. It becomes more difficult for
teachers to monitor the performance
of students who are rarely physically
present. Without being able to
predict attendance levels, resources
can easily be wasted – unnecessary
energy usage, spaces mismatched to
the size of the class, and maintenance
such as cleaning taking place when it
is not needed.

In a global survey, facilities managers
in educational environments have
said they are more likely to invest
in smart building solutions than
they were pre-pandemic. Amongst
their top concerns were maintaining
healthy
environments:
49%
specifically mentioned improving air
quality, and 63% of those surveyed
were more willing to invest in healthy
building solutions.1

Using data to inform decisions

These changes have not come
for free. Upgraded audiovisual
equipment, additional streaming
and filming capabilities and new
sanitization and testing protocols
will require extra funding long-term.
Schools are now facing even more
pressure to cut costs and find ways
to increase revenue.

In the short or immediate term this
data can be used to adjust conditions
on the fly – turning up air filtration in a
busy meeting room, turning off lights
in an unoccupied room, or turning on
the HVAC in a room before a meeting
starts. Over the longer term, analysis
of data can help inform decisions on a
range of topics including room layout,
classroom allocation, timetabling
and asset purchase. For example,
staggered
lesson
times
could
avoid corridor overcrowding, while
classrooms with more space than
needed can be partitioned to create
additional rooms. Cleaning routines
can be focused on areas with higher
footfall. Equipment that is wasteful in
terms of energy or other resources

How Smart Technology
can help
Smart technology offers a variety
of solutions to help tackle these
challenges while also adding value to
the student experience.

Without data, it can be hard to know
where to focus attention and whether
efforts are working. Sensor networks
are at the heart of any smart building
installation, providing comprehensive
and granular information on a
range of criteria, from lighting and
temperature to occupancy, air quality
and energy usage.

Cleaning and hygiene routines
were also overhauled, putting a
huge burden on staff to ensure
that adequate provision was made
for cleaning and sanitization and
that
everyone
understood
the
requirements. While some of the
most severe rules have been
relaxed or lost – social distancing
and compulsory masks, for example
– cleanliness is likely to remain a
higher priority for all stakeholders in
the future.
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can be more tightly controlled, or
replaced altogether.
When energy efficiency drives are
being implemented, the data will
show how effective they are and
where further improvements might
be possible.

Maintaining healthy
environments
During the pandemic, many schools
resorted to leaving all the windows
open to ensure adequate ventilation.
While this helped improve air
changeover rates, there are obvious
downsides to this approach. It
makes it impossible to control the
temperature or humidity inside
the room, and outside noise can
be intrusive and distracting. There
is no guarantee that outside air is
particularly good quality, especially
in urban or industrial environments.
Even aside the issue of pandemics,
studies have shown that the quality
of indoor health is linked to student
health and student absenteeism.2
The presence of other airborne
pollutants such as pollens, dust,
carbon dioxide and chemicals can
affect health and concentration.

Another method of combatting
infection is sanitizing white light. This
relatively new technology actively
fights microbes on surfaces such
as desks, light switches and walls.
Unlike traditional UV sterilization the
light is safe for humans and animals
and the low-energy bulbs can be
easily fitted into any existing light
fitting. The light can be left on at a
low, comfortable level to provide
additional protection when a room is
in use, and automatically boosted to
a higher intensity when the room is
vacated to help ensure the room is
safe for the next class.

Streamlining facilities
management
The pressures on the education
system are not limited to those giving
the lessons. In a survey, facilities
managers in education reported more
challenges and had more difficulty
addressing them than in healthcare
or commercial real estate sectors.3
Many of their problems were
exacerbated by the complexities of
having to monitor multiple systems,
making it difficult to get a holistic
view of the health of a facility and
making it difficult to generate reports.

A benefit of smart building systems
is that they can integrate a range
of data from third party systems
such as building management and
security as well as their own sensors.
This enables facilities managers to
get a comprehensive view of the
status of the facility or campus from
a single dashboard. They can easily
cross reference and combine data
from multiple sources into reports
and analyses.
58% of those surveyed said they
had had to deal with at least one
incident related to infrastructure
malfunctions, while 35% said their
facilities technology was outdated.
Often the first sign that anything
is wrong is when a system fails,
causing huge amounts of disruption
to not only fix the failure but to set up
temporary backups or workarounds.
Smart building sensors can be used to
report the condition or performance
of multiple systems or parts of a
system. Facilities teams can monitor
trends over time or set alerts to be
notified when conditions are outside
tolerances. This enables preventative
measures to be taken in good time,
saving time and money and reducing
disruption.

Air quality monitoring can be easily
integrated into smart buildings to
enable facilities teams to measure
the levels of particles, microbes and
chemicals in the air throughout the
day. This can be used to reassure
stakeholders such as staff, parents
and students as well; as identify
hotspots that are in need of remedial
action. Where air quality is not
sufficient, dedicated air filters can
be implemented to proactively purify
the air, using data on air quality
or occupancy levels to adjust air
turnover to suit current requirements.
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Reducing costs
Energy saving is one of the biggest
selling points for many smart building
installations. The financial savings
can often be utilized to subsidize or
underwrite the cost of the installation.
According to the American Council
for an Energy-Efficient Economy,
education buildings could save an
estimate 11% on their energy from
smart building technologies. HVAC
typically consumes 40% or more of
a commercial building’s energy, with
a third being oversized for the space
they are serving. Lighting, which
accounts for about 17% of the energy
consumption of a typical commercial
building, can be reduced by up to
90% by implementing smart lighting
with daylight harvesting capabilities.4
Energy drawn by equipment through
mains power outlets can also be a
significant contributor to expenses: in
a 2015 study of Stanford University’s
campus, plug loads were estimated
to comprise 32% of the energy
consumed.5 “Vampire” or “phantom
loads”, energy drawn by equipment
that’s inactive or in standby mode,
accounts for 33% of energy use in
commercial buildings. This includes
computers and printers on standby,
phone chargers, projector systems
and
even
kitchen
equipment
like toasters and microwaves.6
Measuring the draw of power of
hundreds or thousands of devices

across departments and buildings
can be difficult and this area is often
overlooked in energy efficiency
drives.
However with smart plug receptacles
the draw of power can be measured
and understood on a granular level,
and power can be turned on and off
remotely. Power can be turned off
to non-critical equipment on a set
schedule, for example overnight or
over the weekends, or when rooms
become unoccupied. Similarly power
can be automatically switched on in
advance of a scheduled meeting or
class to allow time for equipment to
warm up.
Another area where cost efficiencies
can be made is in manpower and
streamlining processes. In addition
to general facilities management,
another
powerful
and
often
overlooked application of IoT in public
buildings is in the restroom. Cleaning
schedules can be updated based on
real time footfall, so that facilities
are cleaned based on the number of
visitors and facilities in heavy demand
receive more attention. On a granular
level, even soap and paper towel

dispensers can be fitted with sensors
so that restocking is only carried out
when needed. This ensures cleaning
crews are spending their time in the
most effective and efficient way, and
reduces waste from containers being
disposed of before empty.

Creating optimal learning
spaces
The goal of any school is to create the
highest quality learning experience,
and
by
delivering
optimized
environments they can conditions
that actively assist learning and
encourage students to return to the
classroom.
Research has shown that a number
of criteria have a demonstrable
effect on student performance. The
most critical include temperature,
indoor air quality and lighting.
For example, students in non airconditioned buildings performed
3-12 percentile rank points lower
on various measures, while another
study found that daylighting had a
significant effect on achievement.7
With sensors in each room or area,
a smart building system can monitor

HVAC typically accounts
for 40% of energy
consumption
Lighting accounts for
about 17% of energy
consumption
“Vampire” or “phantom
loads” account for 33%
of energy consumption
Others

90%

40%

Lighting energy
consumption can be
reduced by up to 90% by
using smart daylighting

33%
17%
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and automatically control each of
these on a room-by room basis.
Controlling light via a smart system
also creates other opportunities for
enhanced learning. For example, the
color or “temperature” of light can
be adjusted to suit different types
of activity, with cooler blue tones
being more suitable for quiet study
and concentration, while warmer
tones are better suited to creativity 8.
Lighting can be tied in to intercom or
alert systems to provide notice of an
incoming message, to signal the end
of a lesson, or to indicate emergency
conditions.

Conclusion
Schools, universities and colleges
worldwide
are
facing
a
raft
of
pressures,
both
new
and
longstanding, many of which have
been exacerbated by recent events.

TEMPERATURE

Smart building technology has the
ability to help with many of these
challenges, significantly reducing
energy use, streamlining processes
and minimizing workloads. The data
collated by smart building installations
is invaluable both for automation and
for longer term trending and analysis
into ways the facility can continue to
innovate. Smart buildings provide a
flexible and powerful platform which
can enable ongoing improvements
for decades to come.

Molex CoreSync Smart
Building Platform
Molex CoreSync is a powerful smart
building platform which offers a
range of OEM and third-party devices
which help you gather and analyze
data and automate. With CoreSync,
you can easily tailor conditions to
create optimal environments for
different types of lesson, from exams

to presentations to collaboration.
Facilities managers can integrate
security, building management and
other systems for a single-pane-ofglass view of the building or campus.
With granular data, you can analyze
data trends over days, weeks or
months to identify where efficiencies
can be made.
CoreSync is built on PoE (Power
over Ethernet), a safe and reliable
standards-based technology based
on familiar Ethernet infrastructure.
PoE delivers sufficient voltage to
power a range of sensors and devices,
but low enough to be completely
safe to handle. Removing the need
for qualified electrical professionals
makes PoE easy for IT or facilities
personnel to install, reconfigure and
upgrade as requirements change.
CoreSync smart building platform
delivers the functionality you need
to create smarter, more responsive
educational environments.

LIGHTING

CoreSync Advanced Lighting Sensor (top left),
Occupancy Sensor (top), Temperature Humidity
Finder (top right), Wireless PoE Gateway, Lighting
Level Sensor (bottom right)

INDOOR AIR
QUALITY
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MORE INFORMATION
More information about CoreSync > www.molexces.com/coresync/
More information about PoE solutions from Molex > www.molexces.com/solutions-overview/poe/

www.molexces.com/coresync/markets/education/
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