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Responding to Climate Change and Carbon Neutrality Initiatives for Creation of

Sustainable Towns

Summary

Chapterl: Global warming is an urgent issue that must be stopped immediately in order to realize a sustainable society. In
this special issue, we discuss the current state of global warming and the need for the construction industry to take action to
address the issue, and introduce our company’s efforts to address climate change and become carbon neutral.

Chapter2: In recent years, Japan has experienced what will be called unexpected weather disasters every year. Climate
change is expected to make such disasters even more devastating, and we have been engaged in research and development of
climate change mitigation/adaptation measures. Kazamidori, a numerical wind tunnel, is a wind-resistant computational
analysis tool that can even take future super typhoons into account, and was developed to solve various urban wind-related
problems. Kazamidori and other advanced technologies are being developed in collaboration with universities, companies in
different fields, and other external parties.

Chapter3: By utilizing low-carbon concrete, It is possible to reduce CO, emissions significantly during building
construction. First, we will introduce the technical overview and application results of low-carbon concrete (Energy « CO,
Minimum (ECM) concrete) containing a large amount of ground granulated blast furnace slag. In addition, an overview of
carbon-negative concrete, which is currently under research and development in the Green Innovation Fund project, will be
introduced.

Chapter4: We are working to decarbonize the buildings we provide to our clients across their entire life cycle (material
production, construction, operation, and demolition), of which operational CO, emissions account for the largest proportion. In
response, we are working to expand ZEB (Net Zero Energy Building) through effective design that incorporates natural
ventilation and natural lighting, and thorough energy-saving design and utilization of renewable energy through the adoption
and development of various technologies. In addition, we have developed and commercialized a technology to recover food
waste as biogas after methane fermentation in the building, and is promoting its deployment as an energy-creating technology
that promotes resource recycling.

Chapter5: The “Creation of Sustainable Towns” social cooperation research program was established at the Graduate School
of Engineering, the University of Tokyo. In this project, three research areas will be set up, and research will be conducted on
the spatial configuration of buildings and towns, evaluation methods, and enlightenment of concepts for decarbonization and
revitalization of resource recycling. This chapter reports on the outline of the inaugural symposium held to celebrate the
establishment of this social collaboration course.

This paper presents the current situation of global warming and the need for measures in the construction industry, and
outlines our efforts to cope with climate change and achieve carbon neutrality, as well as our new joint research efforts to
realize a sustainable city, with examples of specific technical studies.

At this point, the roadmap to carbon neutrality has not been finalized, and there is a mountain of technical and social system
issues to be addressed. In the future, we would like to further develop the technologies introduced in this paper and promote
their early implementation in society, as well as study and implement rational solutions to various social issues in addition to

the realization of carbon neutrality, with the aim of realizing a sustainable city.

Keywords: global warming, carbon neutrality, climate change, meteorological disaster, numerical wind tunnel,
wind resistant design, energy - CO, minimum (ECM) concrete, carbon-negative concrete, ZEB,
energy-creating technology that promotes resource recycling, sustainable towns, social cooperation
research program
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Initiatives for Climate Change
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Numerical Wind Tunnel “Kazamidori”
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Pressure pattern at landfall of Typhoon Hagibis in Japan in 2019
Left : Current Climate Experiments Right - Future Climate Experiment
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Efforts to Achieve Carbon Neutrality (Build a Building)
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Current Status and Issues of CO, Emissions during Building Construction
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Research and Development of Carbon Negative Concrete
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Carbon Negative Concrete External Collaboration System for Realization (Introduction of Gl
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4 Hh—FRZa1—-PFIIWVERORVEA (BYZEERTS)
Efforts to Achieve Carbon Neutrality (Operate a Building)

FHE —# Kazukiwada*® JlII[R B8 Satoshi Kawaijiri*’

41 BWERICH T BCOHHEENIRK - 58
Current Status and Issues of CO, Emitted During Building Operation
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Our Approach to ZEB
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Our Approach to Create Energy
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Internal and External Collaboration for the Creation of Carbon-Neutral Technologies
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Toward the Creation of Sustainable Towns
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Social Cooperation Research Program

20224F4H1TH & ) BRSNS h )5 & TR L, Wl R RF R LR [ AT+ TV &
L ORNA | A d AL S Nz T ORI TIE, #HHEIC BT AR - BFTEROEM LD 72012, B -
T HOEMEROFTEEBL, BUROEY, BEWE, SXOBikE - BRERT 63 2 FEOM % B L 720
FxRAT) o F72, FHEETVOEMER FEIET 5 7-DICHERER, W I 2 =7 1, #MIGEE L OWAIBIROMESE
D, [WATF TNV AREL] v T VOEFELEER KNS, LT, INOLOWEHEEBLET, [HATF TV
EL] OFEBUIETAAMERERT AL E2HNE LTW5,

C O AR OBH T AR LT, 20224E7H 14 HIZHE OV - COT-LabifG 12 TRL Y v B Y 7 A0 B S 7z,
ARETIE, MO L S VRV Y ATOREONE L BT 5o

511 [HXFFTINEETEOEIE] HSEHEFEE

WHKFIIBIT D SEEEE &k, Ao WILBEOREICOWTRFEWLFE L TiZE2 9L L5 &35
REESHZEDPOZ AN REBEEZ TGN L CRBINLHBETH ), RFEOHFWEZHERS 25 EOREICD
WTHHZBHETHEEMEZITI LD TH L, YATF 7V T b 28l LT Z 8, FEIZ, BEOHAR
OV T RAPRAET REMSILERETH ), HSEEFLEOZEREIZEHT LD TH S,

(AT FTNREL] ICEbLIIZEEZ LT MR FENICIES v BIGRTEIIOWTIE, TERH
FERIN DR R LA E Y (MR r iy, BEPEY, MWl LEEY) O, HrisEl s #arsest, 4w
WFZERT, JemBtEEizEL v ¥ = CTHhirbhCwb, F72, YATF 7NV AT L EERTL0DOkA L EHR
F OWZEIC LT UL, TERMARNOBMAREL, BRREL, AT L28BFEY, 7 7TV IFER %
FELOELTHEL, SO ATF TV BHEEMBET L7200HEEAME b T, 1FEALETXTOEHR/IZ
MboEVoTHLBETIER V. SHOMAEMERETIZ, o, BESER #HTHAER, Hrasa) srk
FWFIERE, MR EROBEIZSE L T2 &, IR EmAS % #5172,

51.2 #HEHBEOHRR ek

LI LA O TR T RS cesems
B 72012, Wit a ik fidh 4 2 R3EHE L 30> DhfsE T .

IR AL 72 (Fig. 1728). Fig. 17T, MR ' T

L7 B IR O M 2 — v & FARE R O 025 LB
DEMTHIF T Do HRTF T Ni b aiigrtsg  BERT—» R ) kil
12T DA, EIX AT — )V SR 4o #R i

72&°&V‘of:f£i3i}<’7—)l/if“, %/{é:&ﬁi\fg BN mwﬁﬁ;‘ )

Zo £, FAFFINAEELEAET L XL VR [ G i |
FRHEMNE, THHANC L & F S FEHE - BUER ‘ prey, sy '

e Vot aH M E TE I NH. W1 Fig. 17 WFFEIEiREIK

HR A A — Lo TR B3 4 vl 4 \, e Research Implementation Structure

WIS ILINIRA 7 — IV p O RPN EE R % O 3k
W IE ZREOO U AR S L TR 2 fLED T TV b £ LT3 D ORI E HiHh 2 i Hh I & 2
L) T LHHEREL LTRENIT 2.

WFFEsEIgIL, £ HOMUEMERTHLHXERE L — R =2 — I VIHET L7200 ikmzBRL,

*8 WHRUKEE  KEBELERWIZERHRTT L2280 #d%  Professor, Department of Urban Engineering, The University of Tokyo, Ph.D.




R RIRE No.78 2022
TAKENAKA TECHNICAL RESEARCH REPORT No.78 2022

EHETENELZDIDOBEIERLEIE N Y VT — 7 28T 2HM 2T 5. £ OBEIC, HXIZITHE
BOBWHEAET 57200, BEHOBEORFTNEEL b, HXOT—RryZa— I VEERTLEE LI,
T NVAALEDLETCHMET A EPLETH L, TOMTIE, HBild 2WF5eMM2E L T 2 ko
b5Mb,

W2 L, VAT F TN AR E DL ZFHGT A 720 OFHlAERORES, LCAZ Vv CEREREHESCHEKIZ &
L BB ANTHIR AN R & FHE S 2 720 O FE X BT 5o T TICENAIC OGO T H OG> — Viddh 545, i
RRDFENL L T B DI TIEARL, F/2, FFHEZTB) LT 50K TH 2 MIHOEIN/IREEIZS U T, #E%E
AR > TLPERETH DL, WIFEHEB2 TIXFFICHADO M % 50T 2 72O DK R LT 52 8T, X
D AROKE=— N[> R RDRE L A D,

WFgeEEs L, B e BN R O VWY —F 25 —T 3 I — R EHT L 0ODOET MR T, F—F
F—Ta/)I-—DIEKRIZE BT =Ry =a— Ik, 7= A v 7 50MERboEEEEILET ). —1iF
X2 —#R 720 CEREIN 2 0 i 2 179 2 L 133 L S I I 2 5% 2 258 1SRRI O R A 5 L i
WAV, I E AT F ) T4 FERTLIENEED I ICHET L0, TEETLIONEEZ TN
R 5%\, 22T, MIOFEEBE L W) JLBO P TOY—F 257 —23 /7 I-0d ) FrEERT L0058
FEE3TH 5,

52 HXFFEUT«
Sustainability
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Group of indicators defined by ISO 37120
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