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Pursuing Energy Creation and Energy Saving, and Realizing an
Environment where People Can Work Comfortably
SUSTIE, a net zero energy building (ZEB) test facility aimed at ZEB-wellness balance
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Pursuing Energy Creation and Energy Saving,

and Realizing an Environment where People

Can Work Comfortably

SUSTIE, a net zero energy building (ZEB) test facility aimed at ZEB-wellness balance

Mitsubishi Electric has completed a net zero energy building (ZEB) test facility at its
Information Technology R&D Center in Kamakura, Kanagawa Prefecture. It went into
operation in October 2020. The facility will be a site for accelerating development
and experimental testing of ZEB-related technology, whose demand is expected to
grow in the future, and for pursuing approaches to how to best realize energy saving
and comfort, as part of company activities that contribute to the achievement of
Sustainable Development Goals (SDGs).

The test facility name SUSTIE comes from “Sustainability + Energy.”

The idea is to support a sustainable society with energy-related technologies.

Implementing proprietary advanced
ZEB technology and making it
functional as a showcase

A net zero energy building (ZEB) is a
building that cuts annual energy con-
sumption to zero in two ways—reducing
energy consumption through exhaustive
energy saving, and creating energy with
solar panels, etc. The ZEB test facility
will collect data through daily operations
with the aim of accumulating knowledge
and expertise, and developing technology
for future ZEB advancement.

The concept of the Information Tech-
nology R&D Center’s test facility dates
back four years to 2016. Tomooki Uki-
ana, General Manager of Surveillance
Media Systems Technology Department,
says, “Before applying the ever-advanc-
ing ZEB technology to our customers’
sites, we first wanted to proceed with de-
velopment and implementation through
our own investments, and then make
proposals to customers as we demon-
strate results. Since the current market
is mainly small, low-rise buildings with
a total floor area of 1,000 to 2,000m?,
we planned for medium-sized buildings
of more than 5,000m? with four above-
ground floors which would be fully
functional as office buildings.”

There are actually three ZEB ranks:
“ZEB Ready,” for buildings that reduce
their energy consumption to 50% or less;

“Nearly ZEB,” for buildings that reduce
their energy consumption to 25% or
less through energy saving and energy
creation; and “ZEB,” for buildings that
reduce their energy consumption to 0%

or less in the same ways. The test facility
is aimed at ZEB, the highest rank.

A belief that uncompromising
pursuit delivers maximum output

As a test facility, the place must embody
the image of the buildings that Mitsubishi
Electric is aiming for in the future. In
addition to the energy saving properties
of a ZEB, another pillar is wellness aimed

Information Technology R&D Center
General Manager, Surveillance Media
System Engineering

Tomooki Ukiana

at comfort that includes workability and
habitability, with the goal to achieve
both at a high level without compromise.
To this end, from the conceptual stage,
Mitsubishi Electric has been working
with Mitsubishi Jisho Sekkei and with
advanced architecture programs through
industry-academia partnership systems.
At the same time, with the aim to realize
human comfort, work style reform, and
efficient operations after completion, the
facility is working with each department
in the company that is concerned with
ZEB business, including the corporate
headquarters, integrated design center,
general affairs division, and administration
department, and has had repeated lively
discussions and exchanges of opinions.
“Instead of compromising to set make-
shift measures, we achieved accelerated
technical breakthroughs through heated
competition in which each party pur-
sued their own ideals,” recalls Ukiana.
“In fact, it is also true that energy saving
and wellness have a “trade-off” type of
relationship. We put a lot of thought
into trying to maximize both of these

reciprocal needs.”

Realizing a comfortable and
productive building

Sunlight provides the power source,
but thinking about future applications
for buildings in dense urban areas, there

would not be enough land to secure

for installing solar panels around them.
Therefore, even in the test facility, it
was a major precondition that the panels
would be installed in a self-contained
way only on the building, so they were
placed on the rooftop and the eaves on
the south wall. With this alone, it would
not be easy to realize buildings of the
largest scale in Japan (6,460m?) that
achieved both ZEB and wellness.

“In order to reduce energy consump-
tion while maintaining comfort, we had
difficulties akin to a boxer who loses as
much weight as possible, and then needs
to squeeze out more sweat.” Those ef-
forts were successful, and in addition to
the BELS 5-star rating*! and the ZEB
certification, the facility obtained the
CASBEE Wellness Office’s* highest “S”
rank certification.

Of course, there were various ideas for
wellness. One example is office space.
Themes were also set, including “commu-
nication” on the 2nd floor, where several
people work together; “relaxation” on the
3rd floor, where one can work quietly
while maintaining independence; and
“concentration” on the 4th floor, where
one is guaranteed a space isolated by par-
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titions. A complete desk-changing system
that allows anyone to use any room was
also introduced so that employees can
freely choose the optimal work space ac-
cording to their mood or work content on
that day. In addition, some of the equip-
ment at SUSTIE, such as lighting and
elevators, uses DC electricity generated by
solar power without converting it to AC.
There are two types of rooms-one that
uses power converted to AC, and one that
uses DC power generated as is. A compar-
ative review of the two is planned.
Meanwhile, wall surfaces have been
greened. There is a built-in automatic
water supply system, and lighting with
the same color temperature as sunlight
maintains a maintenance-free and always
lush environment. Air and pollen mon-
itoring sensors have also been placed at
each in-room point to optimize the air

conditioning environment.

Accumulate data in the course
of future operations and expand
knowledge

At present, diverse data is being col-
lected and new trials are being repeated
through daily operations at the ZEB
test facility. In the process, knowledge

@E

© Exterior of the ZEB
test facility SUSTIE,
which has a total
floor area of 6,460m?

open feeling. Wall
greenery entertains
the eyes and gives a
healing ambiance to
those who work here

~ | © The operations
%, center manages the

power generation
status and the power
usage status in real
time

O The DC power
-} distribution room
centrally controls and
distributes DC power
from solar panels

is being accumulated, and the accuracy
of various simulations is being improved
through machine learning that uses Al
In closing, Ukiana emphasized aspi-
rations for the future. “We will utilize
these functions to not only save energy,
but also to determine the other values
that will be required for future buildings,
such as the wellness I mentioned, and
the improvement of BCP measures and
resilience. We will move forward with

verification tests using SUSTIE.” (Ad]

*1 BELS (Building-Housing Energy-efficiency

Labeling System: a building energy saving
performance labeling system)
Labels are displayed with five levels of
stars depending on reduction rate from
the standard value of primary energy con-
sumption, conformity/nonconformity to the
standard, and performance.

*2 CASBEE Wellness Office: A tool for evalu-
ating building specifications, performance,
and initiatives that support the mainte-
nance and promotion of the health and
comfort of building users. It also verifies
factors that contribute to the improvement
of intellectual productivity and perfor-
mance related to safety and security.
There are five ranks, with the “S” rank be-
ing the highest.

Mitsubishi Electric Corporation



