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Immersing in Urban Nature with Biophilic Design

JREEARFREN

JR Kumamoto Railway Station Building

BEARIRREAT

Kumamoto City, Kumamoto Prefecture
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A waterfall measuring 10m in
height and width adorns the
7-story atrium, boldly draw-
ing in a rich tapestry of envi-
ronmental elements—natural
water, greenery, light, wind,
and sound




1 BEEZBUICARMOEE | Restoration of humanity through architecture

T PHETICEWTHERZEIRICRL. WRIOBTH2HERHL
oW — ISP R EREE OB WG, JREFRROBESEELILA
IC TKEBOIFER) & UTRB UL, BROBTTALOEFIEN
IEBRBEVNS " INAAT 1 Dy IFYA 2" ORBBERD ANICIIHERE.
ERANSENETERTZ/NTVVIAR—AEZFRT D TVRIVR
TRIABROHBTEEHHESERATOEEEESLWNROARIRGHE
ERZ AN, WERIFICA UL 707 DFEANR—ATEEADK - A -
BEMNESZENTED,

LU, BREEANIICERDAHERTZZLERETIEEN, ERODIE
FICHMBICERAEECIE? EHORBESZRARICTEIEDEE
EE? BB RETIACKLREESMET DICiE? SHERETIIRE
VEAL—YauPEVITYVIRBRICIDERFERLDRERIL. #
DR ERDE U, A—TVRIFREEEORIIPRAE O
HERBEETV. BORWBHIEEIN, XHEVREOOMLEE

ARTSIRAHINTNSLERBL TS, ROBEBETE b, A7 HOBED S, KiFEH SHTEAGHARER TSI LI HREER
TKEROIFER) EFNCAADNBRESEICRLDILDLEER el eSS e O

. \ N Green corridor and playful children. Post-faunch surveys indicate that visitors are engaged in such ex-
L. SERELOPHICHEWTFOIIFES LW TEEAZBER) A EIEL periences and those who visit the multi-floor garden spend longer periods within the facility
TWZEEFE-2TWS,

Our aim has been to foster spaces within urban landscapes that invite an
intimate and enjoyable encounter with nature. This shared vision between
the client and the design team has been manifested as a “multi-floor indoor
garden of water and greenery” within the mixed-use commercial facility at
JR Kumamoto Station. Implementing principles of “biophilic design,” an ap-
proach that enriches life through connections with nature, the muliti-story
garden seamlessly integrates indoor and outdoor public spaces. Visitors are
welcomed at the entrance by a man-made waterfall evoking Aso's Nabega-
taki waterfall and the distinctive greenery and light of Kumamoto. Each floor
offers spaces that open to the atrium, allowing visitors to interact with natu-
ral light, wind, and sound.

Nonetheless, seamlessly integrating and maintaining nature indoors poses

BAZENICIDADOOBEY I 2L —2aV/F)
Case study: Environmental simulation for indoor integration of nature

Temperalure (°C)

its challenges. How can natural light be effectively directed onto indoor g;g :: : l n00e
plants? What is the optimal sound volume for the waterfall to ensure maxi- 00 20 120000

mum comfort within the shops? How can we control the wind and spray EEE :z poslis
generated by the waterfall? During the planning phase, implementation 220 0s I 22“0‘;0
strategies and effects were validated through environmental simulations and Tempezrua'(:ure Wind°:peed Normal illuminance

mock-up experiments, necessitating repeated fine-tuning of specifications. o s s - - o
. . REENICERIIRDADOHICK - B - 8- BLED Eal—yavEREL, EED
Post-launch, we conducted evaluations of environmental performance and RRE AR OB B SRR TRE L

visitor appeal to verify that the envisaged space was realized and that visi- We utiized environmental simulations incorporating elements like light, wind, heat, and sound to effec-
tors shared in a setting where they could experience both awe and comfort. tively draw nature indoors The planting configuration on the rock wall was determined using results
We hope that those visiting this garden find renewed joy in experiencing fiominaties  Nghticspos rEianshis
nature and that the future will see many more cities reviving their unique “lo-
cal nature.” ——— I —
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Appealing to the five senses with Biophilic Design
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Bullding exterior: The integration of water, greenery, and urban activities makes the building a sym- Close encounters with nature are believed to boost human productivily, creativity, and happiness,
bol of earthquake recenstruction, acting as a pivotal hub attracting fresh vibrancy to the city thereby enhancing well-being
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“The Environmental Buzz”: A Fluid, Terraced Workspace

FvI1—V Y RRIAZEFR

Kikkoman R&D Center

‘ FEEEFET
Noda City, Chiba Prefecture
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Ground floor experimental alea is designed as a single, flexible space. The second floor, compiising open spaces like offices, wo-story ceilings. courtyarcl, and teraces, creales a layered,
teirain-like spatial arrangement due to varying floor levels
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The design of the Kikkoman R&D Center was driven by the desire to create a
dynamic workspace that engages the senses, syncs with the rhythms of time
and seasons, and inspires joy in work. The architectural approach was bold yet
simple: constrain a sprawling, nearly 10,000 square meter structure to two sto-
ries. This layout situates the experimental area on the ground floor, while the
second floor serves as a multifunctional open space, including for offices. The
design strategy creates a cohesive environment where activities subtly intermin-
gle. Natural light, wind, and the surrounding scenery are thoughtfully integrated
through the exterior and roof, promoting a strong connection with outdoors. The
building leverages several strategies to create this dynamic atmosphere, includ-
ing floor air outlets and half wall railings with inlets for air conditioning, natural
ventilation, circadian lighting, and daylight harvesting. Furthermore, sound con-
trol through interior finishes and variations in floor levels contribute to the unique
features of each space and to the gentle ebb and flow of the environment over
time. In this project, the method of visualizing these gentle shifts in the indoor
environment and built environment in response to natural changes and human
activities is termed "Environmental Buzz." This concept presents a challenge of
articulating the characteristics of each area in physical terms.

The resuit is a workspace that allows researchers to select the environment and
space that best align with their varying activities and preferences, embodying the
principles of Activity-Based Working (ABW).
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MBI AR, OEHARETIEIAE | The process of calculating and visualizing “environmental buzz”

Survey results summarized in pie chart

How "environmental buzz" is defined and calculated
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Radiant Panel Air Conditioning System: A Breakthrough in Theater Design
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Hirakata Performing & Visual Arts Center

RIRAFARITTH

Hirakata City, Osaka Prefecture
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Grand Hall: As a countermeasure againsl the generalion of drafls and lemperature unevenness caused by height difierences, we have adopted a radiant panel air condilioning system [or the first time in a theater
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In large spaces such as halls, which require significant volumes of air for condition-
ing, measures need to be taken against draft generation and temperature fluctua-
tions due to height differences. For this project, we took an innovative approach with
the first-ever implementation of a radiant panel air conditioning system in a hall set-
ting, a crucial step towards ensuring a comfortable viewing environment.

Radiant panels installed on the ceiling, like in an office, usually cannot provide a high
radiative effect in a large hall. Our solution was to place panels closer to the audi-
ence, integrated into the backs of their seats, thereby turning a challenge into an
opportunity.

The radiant panel air conditioning system operates using chilled and hot water. The
water is generated by a water source heat pump which utilizes highly treated waste-
water as unused energy.

Even with the implementation of the system, we recognized the need to supply a
minimum amount of outdoor airflow to the hall, To avoid creating drafts, we designed
the system to release air at a speed so gentle that it is imperceptible to humans. Ad-
ditionally, we integrated energy-saving controls into the system, such as COz-based
ventilation control, air-to-air enthalpy heat exchanger, and variable air volume control
After construction, we surveyed the audience during actual performances. The result
was overwhelmingly positive, with over 95% of respondents rating their comfort level
as "average” or higher among options ranging from “comfortable”, “somewhat com-
fortable”, “average”, "somewhat uncomfortable”, and “uncomfortable”.
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Pioneering Large-scale Aquifer Thermal Energy Storage in Japan:

A Spotlight on the National Strategic Special Zones
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Umekita 2nd Project "Grand Green Osaka”

PN

Osaka Cily, Osaka Prefecture
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Easlern bird's-eye view (projecled complelion image). Direclly hnkedl to JR Osaka Station, this develapment is seamlessly integraled wilh privately owned resiclential properlies, whch also feature offices and essential funclions

20024F. KERERUEEBOEREZITASIL. BAOEEHRSEIER
b 2FicAilame LT MBoErOyzyh ORESBE L. 1H
250 A ADMTENSTEHARRAKDY —IFHILTUFICNEL., 20135
ICRETRERIE THEDY T 7OV MRRNEFEDSELTWS, 2024
FIAIKIE
2027 E. B5FBICHdEETDNESPLRETT 5,

SHE 22X AR, TTHED, & 1 /R—y3>) ORIEHEL &
WSELE DD AHDEZREEEZ DD, "New normal/Next normai;
FSociety5.0s TSDGs) BREICIREBLUFH LWBHEETILORRZE
LTW3,

Efo, FARRAOY—IF/LER TURKIRER) RIICHWT, KFEY—
IHIEREROHHAE L L TEERRAROBIEL 4549 45,000m D
ABRZEFEL. AT R EEMR - PEEE - AT - DREEZ—F
DY —LLRICESR, LEBHESEMELTOREZRL, Z0Mic
RBIRILF—IRT Vvl 2R RRICER U8R AE CO KifTE
TEBAICEA Ul

EREBFXEFRAL. BAEROENZZ T BENORRIET K
BEHIT. RRCBECREREMOBAICLS CO HIR, IR
HECEBRTIERBRV7708A, HXEAIR/ILF—RbBETY
FIRIWF=IRIAVK) OFLBEMTHO. RE-BHXERENRE
INTEREREEDDER ISHELT V-2 T 5y OEEICER
T3, o, PERDRERICE VT, BILOBHTAROHEEES TR
VISEFRUCRBERARKE UTRIRMAO T KEFIBEIATLERA
Ut

BB 395 2023 vol.59

—ERET U2 RO EUSENFEINTED.

Launched in 2002, the “Umekita Project” was designed to become a catalyst for
the growth of both the Osaka and Kansai regions, while also bolstering Japan's
standing on the international stage. Situated in the heart of Western Japan's
most bustling transit hub—through which approximately 2.5 million people tra-
verse daily—the project marked a milestone with the unveiling of its advanced
development zone, “Grand Front Osaka,” in 2013. Phase 2 of the development
is slated to partially open in the summer of 2024, with full completion expected
by the end of fiscal year 2027, culminating 25 years of visionary urban develop-
ment.

With its concept of urban planning, “integrated Hub for Greenery and Innova-
tion," the Umekita 2nd area development aims at realizing a new city model that
concerns "“New normal/Next normal,” “Society 5.0," and "SDGs.”

Adjacent to JR Osaka Station, Western Japan's key transportation hub, plans are
underway to establish a park of approximately 45,000 square meters. This will
rank it among the largest urban parks worldwide that are directly linked to a ma-
jor transit terminal. Designed as an integrated ecosystem, the park will incorpo-
rate commercial spaces, office complexes, essential utilities, hotels, and residen-
tial buildings. It will also function as a broad-scale evacuation area and is planned
to integrate innovative low-COz technologies, unlocking the latent energy poten-
tial of the site.

By leveraging National Strategic Special Zones and taking advantage of eased
groundwater pumping regulations, the project introduces Japan's first large-scale
aquifer thermal energy storage system. This technology is pivotal in achieving
CQOz2 reduction with future-ready, cutting-edge technologies, establishing a re-
source-cycling infrastructure, and facilitating inter-area energy networks and
management. All these contribute to the foundation of “Umeda Green Infrastruc-
ture," a next-generation urban development model that harmonizes environmen-
tal conservation with disaster resilience. Additionally, a first for Osaka City, the
park will lincorporate a wastewater heat recovery system, utilizing the existing
sewage infrastructure that connects the northern and southern urban parks,




2 BMEHFELIUIVAOEHEE | Reconstruction of technological innovation and resilience i _/m

i

.

T2 T~V KROREST 17T Z 1
Environmental diagram of Grand Green Osaka
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The Umekita development area will adopt a comprehensive environmental and disaster-prevention approach. The aim is energy self-sufficiency during

emergencies through the incorporation of large-scale cogeneration system (CGS) and district heating and cooling. Addilionally, the project targels effi-

cient thermal management and COz reduction via the application of aquifer thermal energy storage, wastewater heat recovery, and geothermal energy
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Innovative low-COz technologies are
strategically placed to fully exploit natu-
ral energy sources. Aquiler thermal en-
ergy storage is featured in the Ministry
of Land, Inlrastructure, Transport and
Tourism’s “Sustainable Building Leading
Project,” while wastewater heat recov-
ery is part of the Ministry of the Environ-
ment's “Renewable Energy Introduction
and Price Reduction Promotion with
New Metheds Project (Unused Heat
Utilization Support Program)

BKEEMATLARA—Y
Aquifer thermal energy storage system overview
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During the summer’s air-condilioning operations, excess heat generated by heat pumps is
stored in the aquifer for use in winter heating. Similarly, excess cold produced during winter
heating is stored for use in the subsequent summer's cooling system. The recycling of this
stored thermal energy allows for efficient operations and helps mitigate heat island effects

Winter (Heating)

Chilled water Hot water
w 700RT 7o0RT
j —
P

Heal exchanger
g6~100mh ——|fF

Heat u:amnw

66~1 00m*h

Aquifer

- ] temad
Well (cold side) Well fwarm side)  Well {zold side) Well (warm side)

*The wells that draw groundwater are switched between summer and winter, and the hot/cold waste heat
from the heat pump is stored in lhe aquiler
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System overview of wastewater heat recovery

Station North No. 1
—p

South block park site
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The project taps into the thermal potential
of the sewer main (2,200mm diameter)
running between the northern and south-
ern parks and uses it as heat source for

Shower & kitchen "

Main sewer pipe
(2,200-mm dia.)

Hemat treansfer
water piping

Heat collection pipe

Domestic  Hot water the heat pump hot water system within
water heater storage tank the southern park's Sports Cube. Follow-
wate\:“stgurce ing amendments to Osaka City's sewage

heat pump laws and regulations, this represents Osa-

ka City's first-ever utlization of wastewater
heat by a private entity

=P : Domestic hot water
== . Heat transfer water
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A Credit Union Headquarters with People Playing the Leading Role —SDGs Model Case

FHWDICEREE FEb- &5

Hamamatsu lwata Shinkin Bank headquarters & main branch

‘ L=/

Hamamatsu City, Shizucka Prefecture
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Exterior perspective. Situated in Hamamatsu City's urban area, the building offers a view of Hamamatsu Caslle in the west
Terracolta louvers, angled and graded, creale a visual sequence that resonales with both pedestrians and drivers
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The project successfully implemented a diverse range of initiatives le-
veraging the subsidy offered through the Sustainable Building Promo-
tion Program of the Ministry of Land, Infrastructure, Transport and
Tourism. The purpose of this building is to centralize the credit union
headquarters' functions and insights from various departments and fa-
cilitate interdepartmental communication. Furthermore, it acts as a
platform for the Hamamatsu lwata Shinkin Bank’s "Universal Value Dec-
laration,” a part of their commitment to the Sustainable Development
Goals (SDGs). It pioneers architectural innovations aligned with new
ways of working and wellness, leveraging Hamamatsu's unique climatic
characteristics, This sets a strong precedent as an SDGs model for lo-
cal financial institutions. The design, centered around a “People-centric
ABW (Activity Based Working) Office,” incorporates custom furniture
and fixtures, accommodating individual preferences for temperature
and lighting. This apprcach embraces a positive sense of "unevenness/
variation” within the office to promote environmental tolerance and en-
ergy-saving strategies. While the Activity Based Working (ABW) method
often focuses on individuals, this plan ensures simultaneous consider-
ation of departmental cohesion. Drawing inspiration from traditional
Japanese architecture, it features loosely partitioned spaces, fostering a
sense of family within the workplace.
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Built environment SDGs checklist evaluation result

2-3 Built en: ment SDGs checklist evaluation result
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" 3 (Healh & Well-being)

¥ 4 (Education)

.\1' 5(Gender Equalily)
1l 6 (Waler & Sanitation)
7(Energy)

¥ 13 (Climale Action)
15(Life an land)

17(Parinerships)
1 2 3

*8DG 1, 2, 10, 14, 16 are included as a part of olher goals
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This evalualion, conducted through CASBEE (Comprehensive Assessment
System far Built Environment Elliciency) for Nevws Construction, focuses spe-
cifically on aspects related (o he built enviionment. Achieving high scoies
acioss various goals, it was awarded a 5-1ing 1aling, Under lhe concept of a
“People-cenlic Office,” 1L excelied In areas such as heallh, weilare, educa-
lion, and mote, extending beyond meiely eneigy-refated items
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Environmental adjustment effect of terracotta louvers

Cooling effects fram wilor g
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Made from permanent natural materials, leracolia louvers are posilioned arcund {he bulding and possess inherent cooling propertics
such as waler absolplion and evaporalion. Beyond olfering views ol Hamamatsu Caslle, Ihe louvers provide a balance belween solar
shaciing and sightine contral lom the suirounding areas. They also mitigale environmental impacls by suppressing light and wind
damage, including the reduclion of incoming ouldoor wind speed
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Environmentally mindful strategies contributing to SDGs

Road boundary line

Nighl purge incorporaled
in natural venlilation syslem

Low-E glazing for
cooling load reduction

—i

Exlericr wall with
enhanced insulalion

Natural ventilation
leveraging
the atrium space

Boardroom

., Office o—

[ E Solar shading louvers ————# N Office
Rooftop ! | . Ofiice
gregnery
i J Officzr
Low-E glazing far P i
cooling load reduct : Il | f Gafnteria
“ CXJ Exterior wall wilh |
" enhanced insulafion ] I AfiEisiod companias Meeling roomi|
L
o 1 nated i
|| | Yume%ﬂy;n | compasis 4 Electrical room
| & He.l!gquaﬂefst‘e‘ | 4 J M .J L \ Enlrance hall\

Permeable & water-relaining

Visuatization of COz reduclion and

pavementls for
heat |s|and mitigalion

dala sharing wilh lhe occupanis

Intarior finishes using
local materials to encourage

local producllon and consumption

Saismic lsolatien pit

Well water ulilization

X
Photovollaic
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| Circadian lighting that
helps regulate one's naluraf
inlernal rhythm
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1 Road boundary line
1

| CO2-based demand
conlrolled venlilation

| Underfloor air dislribulion
system for enhanced comforl

L. Dimmable lighling conlrol
by occupant and brighlness
! sensors

= LED lighling with low power
consumplion

= BEMS for monitoring,
measuremenls and analysis

i of energy consumption

High-efficiency iransformer
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Leveiaging the site’s natural assels, Including some of Lhe highest sunlight exposure n the nation, consislent westerly winds year-iound, and the ullization of exisling wells for healing/cooling and various water needs, lhe
clesign was strategically developed o enhance the vell-being of the individuals working willin the premises
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Office with intentional unevenness
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Recognizing individual differences ancl preferences in ighting and Ihermal condi-
tions, Inlentional unevenness (or vanation) is cieated within the olfice space. This
design appioach aliows employees (o choose their optimal woriang spots. depend-
ing on their comlorl preferences, Additionally,
such as he right Lo adjust windows, further promotes llexibility and foslers a widel

jange of tolerances fer the indocr environment
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Intaiior perspective. The inlenor, wilh 11s vaned ceiling heights and ihythnically ar-
ranged shelves ancl ixluies, achieves a haimonious leel even within a large 100m

the provision of environmental choice,
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< New headquaters building >

Working environment
wilh inlentional unevenness encourages
occupants' proactivity
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therrmal load

jCccupants can




