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RAFRKEK
2011 Tohoku Earthqguake and Tsunami

1) #E Y =Fa—F 9.0
Earthquake Magnitude

2) ER PN 38 m
Tidal wave “tsunami” Max. height
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ve Result by Joint Survey Group for the Earthquake and Tsunami
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RAFRKEK
2011 Tohoku Earthqguake and Tsunami

Hh= YT =—Fa—Fk 9.0
Earthquake Magnitude

EIK 15PN 38 m
Tidal wave “tsunami” Max. height

BlIREE 300,157
Collapsed buildings

IS E 25,000 (Bt& . fTATBHBESED)

Casualty count (Dead and missing)

Wk 2 120,000

Number of evacuees
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®

Impact of the Disaster upon Science and Technology

1) [ RFHEREFRDEH AZ[E]RF, LANILT
Accident of nuclear power plant 4 plants, Level 7
2) BEABHETE 3950 x 10* kW/h, EHEIEE
Shortage of electric power supply Rolling blackouts
3) IEHXEDET IS4 F—2 DE
Diminishing industrial production Supply-chain disruption
4) BEHREDOEH 138 gl
Disruption of communication network 1 week
HERMTA~DEEET

Loss of credibility of science and technology
IEEFE-ZFEDBEERX

Loss of confidence in engineering scholars and students
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nensmmere - BEREBOIZFIIAEAEBIETOH

The Currently Questioned Mission and Duties of Engineering
- What Engineering Should be after the Unprecedented Disaster -

I#HMR-ITERARRE
EHFEKE

Dean, Faculty and Graduate School of Engineering
Takehiko Kitamori
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“Urgent Vision on Engineering after the Disasters”

HIRKERD I"’*iiﬂ' % ﬁ.’) =+ 0 b What Engineering Should be
after the Unprecedented Disaster
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' BREIFETIV (1)
o Immediate Vision of Engineering (1)

1) T—X B IRILF—
Subjects Electric power and energy

RFAILZF
Nuclear power engineering

#HtBOERIFE

Recovery and reconstruction of urban area

ITFOHLWNAMR
New direction of engineering

2) AL EIF  IFOMRN(ERERLILETF)
Methodologies Total engineering of fundamentals and integrations

18
UTokyo Online Education “EiTIFHESE 2017 ILFHFEHE CC-BY-NC-ND


https://creativecommons.org/licenses/by-nc-nd/4.0/

t Acknowledgement

Working Group

Prof. T. Matsuhashi Prof. S. Kaneko Prof. M. Hirao
Prof. Y. Okada Prof. Y. Fuijii Prof. Y. Hori
Prof. T. Koseki Prof. Y. Yamasaki Prof. T. Takada
Prof. N. Kasahara Prof. N. Sakai Prof. M. Enoki
Prof. K. Okamoto Prof. S. Nagasaki Prof. T. Terai
Prof. T. Onishi Prof. S. Sato Prof. J. Okata
Prof. K. Takamasu Prof. S. Suzuki Prof. Y. Maeda
Prof. K. Furuta Prof. M. Takai Prof. T. Terai

Executive Staffs
Prof. N. Sekimura Prof. T. Chikayama Prof. N. Harada

Prof. T. Mizuno Prof. T. Koseki Prof. M. Mitsuishi

UTokyo Online Education “EiTIFHESE 2017 ILFHFEHE CC-BY-NC-ND


https://creativecommons.org/licenses/by-nc-nd/4.0/

' BREIFEI 3V (2)
o Immediate Vision of Engineering (2)

TFEORE-I RSB ERERRE
Roles and challenges of engineering

1) BEA7 3y FCICEFIANETH

Short-term actions  Actions to be started immediately
2) hEITSY 1~

Mid-term plans SEZ Sz &EE A

1-several years
Optimal application of current technologies

3) RHIED a3y ME~10F LI E
Long-term visions  fREERAMICEBRLARICTA/R—L30% 5%
LR RE

More than 10 years
Research projects drastically solving subjects
and leading to innovations
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' BREIFETIV (1)
o Immediate Vision of Engineering (1)

1) T—X BH-IHILF—
Subjects Electric power and energy
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'o Electric Power and Energy

1. BHEA 7O ay
Short-term actions

1) ETRILF—

Energy demand conservation

2. HEITSY
Mid-term plans

1) Bik-HARKNHKE
More efficient coal-burning power plants

2) BEBNEEF AR

New power resource for automobiles

3) EEEER
Use of thermal energy with small temperature differences

3. REiE 3y
Long-term visions

UTokyo Online Education T {ifiZEE 2017 JLHFRE
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1) Ki&E:
Solar cells with an efficiency of 40%

2) BBEH AR
Fuel cells with solid oxide, high-efficiency
electrode, and effective use of waste heat
3) BE;
Storage cells with higher electricity storage density,
drastic cost-cutting
4) PHBERERAT—NT YR
Distributed power sources and smart grid
technologies
5) BAIN—DA4THAIRT L
Cyber-physical systems


https://creativecommons.org/licenses/by-nc-nd/4.0/

Innovative Photovoltaics

Solar Cells with Efficiency > 50%

Efficient absorption at
multiple band gaps

Efficient use of high-
energy solar radiation

A

Wavelengt

Wavelength

prTemTTnsensesseesees e nanoscale

—¢— \formats / §-.

P

R
= L T EEE o
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Multiple junctions Intermediate band Multiple exciton
i (Quantum size effect) |(Quantum dot superlattice) generation
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' B AN=DAPHILDRT L
o Cyber-Physical Systems

ICT can help us better enjoy our lives

Knowledge discovery

High-performance computing

» Parallel and distributed programming models
« Data transfer optimization

* Load distribution algorithms

« Efficient learning

» Easy-to-learn representgtiog fg o ’5:@
S L]

» Administration of huge distributed systems

+ Unreliable data B,r\"i a§s
» Uncertain knowledge

Multi-scale simulation &
optimization
 Assimilation of independent models

» Optimization meta heuristics
« Parallel and distributed algorithms

* Knowledge search
* Treatment of uncertainty

Sensor networks
* Huge number of nodes
. Low-powr networking

More comfortable life

etter
services

<>

More
pleasant
work

(Prof. T. Chikayama)
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' BREIFEYIV (1)
© Emergent Engineering Vision (1)

1) T—X
Subjects

RFAILF
Nuclear power engineering
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FACULTY OF ENGINEERING

RFHIZFE
Nuclear Engineering

1. BHEA 7O ay
Short-term actions

1) BRERFNREERFTHOIR

Towards Stable Resolution of Fukushima NPP Accident

2) EMIRER D MERZHA

Early Investigation of Cause of Fukushima NPP Accident

3) DB (£54E)~DT1—K/ Y
Short-term Preventive Measures For Other Plants

2. hERTSY

Mid-term plans

1) BEHRENDEHRAELIBRIEE ST
Detailed Investigation of Main Causes and In-depth Analysis
2) VRAYIZE DKL L HKET
Risk-based Safety Design and Management
) AHERIR-BEAVYULIE
Crisis Management Engineering Methodologies
4) [RFAREMRFLF
Development of Decommissioning Technologies of NPPs
5) IRIRIEELF
Integrated Engineering on Restoration, Reconstruction of
regional Environment and Society
6) REMILBRERIFIE
New Energy Supply Scheme Replaced by Next-generation
reactors with Higher Safety
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FACULTY OF ENGINEERING

RFHIZFE
Nuclear Engineering

3. REfE 3y
Long-term visions

Implementation of Future Cutting-edge Research and Global

contribution

2) BREIZAOH A4V ITE
Ultra-long Life Cycle Engineering of Huge Complex System

3) IN—F v ILIRFIF
Virtual Nuclear Plants

4) BIRIILFT—YRILRENEROHEH
Physical, Chemical and Biological Basic Research on High-
energy, Extremely Short Time phenomena
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ENGINEERING

RERFHITSF
Virtual Nuclear Power Plant

(Prof. Kasahara)

FrE# D TOERSEEHEIR Plant Simulation under Any Possible Accidental Conditions

~300 nm

Experimental Verification by

— SBERE RS T ORI RR - S Al

=1 Prediction of Severe Accidents by
Nuclear Fu

B E B

Release of Radio-
pcctive Materials

Metall

HEY O X bR ST

Structural Damage Evaluation

TILFYE-RT—ILD
TEHPLREIETE
Multi-scale and Multi-physics Simulation, 4

and Experimental Verification |

o
L e B E R
' "o Constitutional Equation

e

o

SRFTTFLTO—TETOHRIL

Fesingle crystal
— Fe-Cualloy (1,000,000 Cu precipi
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Nuclear Power Life-Cycle Engineering

RFATZATHAIIILIE

 TATHAINEBLE=-REEDER

f| Safety Management during whole Life-cycle of Plant

BEXERATLOEBRASAIVHAIILIE
Ultra-long Life Cycle Engineering of Huge Complex System

Maintenance Ageing

Management

Nuclear Power
ife-cycle Engineering

o
&, .

9,

Struction ”ee,/o
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' BREIFEYIV (1)
© Emergent Engineering Vision (1)

1) T—X
Subjects

#HtBOERIFE

Recovery and reconstruction of urban area

30
UTokyo Online Education S HiT{FMsE= 2017 JtFEE CC-BY-NC-ND


https://creativecommons.org/licenses/by-nc-nd/4.0/

#h - OEREFE

_We Restoration/Regeneration of urban and rural communities

1. BEAT7 Oy 1) KR DR E LT HEMDEEFEL OYFHDOXIE
Short-term actions Survey/Record of the disaster damages

professional support to restoration activities
2) BRI SURTHAV I OREAK
“Quick adoption of “Municipal Restoration Plan”

2. REITSY 1) Fr Al RERFH KU DE R ERBR LA DRI R
Mid-term plans Spatial planning and design based on sustainability and

the local identity
2) HEiFRHI % ERIFH KBRS D FE L
Adoption of defense-in-depth strategy against disaster
failure-safe and resilience of lifeline and infrastructure
3) BIRIEERDELIKY
Low carbon, Resource recycle, Nature friendly society
4) B ENT ) —DEL DY
Aging in community place
5) i D ZERI AL EIEM L= FE K FH D<Y
Restoration and creation of local business and economy fit
to local spatial-cultural identity

6) MEBHEBDFLDOY
Spatial planning based on ‘Social Intelligence’
3. REIE a3y 1) STEHEMT DA B DGR E LM EFFDIER
Long-term visions Evolutionary planning with Innovative planning tool
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7R DERITIZME T =12 ELFTE] (Prof. Junichiro Okata)
e Restoration Plan for ‘Aging in Community Place’

Social
Participation

Objective: Aging in Community

__/T@ociable wi
H,' “~.neighbors
1

HENEEO LA REL R gt eTHIEE Y |
UBITES ZELED I

Community, for Aged /
| g - P

Care-Full Town™

Transportation

o live active an
independently

Hospital community

HFI-TLTESEMH
EHHTED
To live regularly with

minimum care

Health
Information

4hours visiting nu
home helper

Challenge: "y "-?~“ i |

This is our image of the renovated Community Environment for aging society. We — an research organization at Personal MObIlIty andx :
the University of Tokyo - think that our task is to research and develop an integrated system (or various systems _ =
fit for each community) and the art and technology of its elements. Spat|a| DeS|gn to S

Lt icmnr o | QOL of elderly

Temporary Housing Site Design
promoting Sense of Community b
222 = T4 7 REEREE

Spatial Design to promote
Sense of Community

LA R

” H’"!Z.{L.;_? -I-
e e Integrated Health and Nursing
g

Care System

e 4 1 vy 4D monitoring/simulation of City
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i rl g KFIBEEIR I 4= G EMNEC AT LA

-2® Innovative Technology and System for Sustainable Water Use

Water recycle society Ebjective' _
Self-regulated water use SURZHZTETE LT:EHEEEGD%‘BFH
BIKFBAATLDRE

To propose a new urban water
(Prof. K. Furumai) use system adaptive to the
future climate

Challenges:
“Rainfall 'y Water quality risk assessment
infiltration . - _ .

» RBUKETROFET A

-“w Forecasting water resources
Reclaimed s MKEHTI/KOEIE

water use

v Groundwater

recharge Management of rainwater and
Utilizati  solf 4 wat groundwater
lization o1 seilr-ownea water resources — I e
Manifestation of Water Quality Risk Designing urban water use
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' BREIFEYIV (1)
© Emergent Engineering Vision (1)

1) T—X
Subjects

TFOFHLLAR
New direction of engineering

34
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I%O)%ﬁbb\lﬁﬂlm
A New Tide in Engineering

FHERIET HITERE
Engineering projects are becoming more interdisciplinary.

BERILTHOEMARAMR AR

Complicated research objects are becoming huge.

%ﬁmﬁﬁl%&f‘m [ %
Fundamental engineering and general engineering

HLWLWITENDRE 1) LYYTURIE
Subject of new engineering Resilience engineering

) > sIL.\-L‘-_l-rLT\I%
Emergency correspondent engineering
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¢ LOYTURIE
o

Resilience engineerin

H&#J Objective:
EEINDENIEIRT L
To build high-resilience
engineering systems

System of high resilience
................. PrELR Challenges:

1) I/*“)'JTT/ZG)E%E_
Evaluation of resilience

2) VAT LDHEEKE
Interdependencies of
systems

System of low resilience 3) BEREXIE

s 1N,

Decision support systems

Time HHE~NDEE-LTR
Engineering for societal
acceptance

Function

(Prof. K. Furuta)
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Emergency Enqgineerin

' Eg:mﬂﬁf\"ﬁ
@

HEJ Obijective:
BRICHICTESIE

Engineering that can cope
with emergency

EFEDEABICLY.,

CZITHEASHTULV=EZZFHIBRLELT-. Bk Bk Challenges:
1) RERICHEGHEER-MED
ZER(ZBNRE 4 S H il
FLEBMThunderbirdi=B8 T 551y b KU LOER Flexible and spot

manufacturing of devices
and materials needed In
emergency

2) tBRIRIETHIE
Engineering in extreme
environments
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