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The Institute of Industrial Science (IIS) at the University of Tokyo (UTokyo) is one of
the largest university affiliated research institutes in Japan, consisting of more than
120 laboratories each headed by a professor, associate professor or lecturer. The
research areas of the IIS cover almost all fields of engineering, including mechanical,
electrical, information, materials, and civil, along with applied physics, applied
chemistry and architecture. Established in 1949 in the Nishi-Chiba area, the 1IS has
always strived to bridge the gap that exists between academia and industry by
tackling urgent challenges in industry and society and to prepare the next generation
of experts who will engage in these issues. The Chiba Experiment Station, which is part
of the IIS, was established in 1962, when the main campus of the IS was moved to
Roppongi. It provides essential infrastructure for large scale experiments. UTokyo has
three major campuses: Hongo, Komaba, and Kashiwa. The Chiba Experiment Station
was relocated from Nishi-Chiba to Kashiwa in April, 2017 in coherence with the
tripolar structure campus planning. Three resident laboratories in the Kashiwa campus
were newly designated to further vitalize our research activities and also to strengthen
our links and collaborations with the other graduate schools, research institutes and
research centers located on the same campus. My wish is to see the Chiba Experiment
Station continue its strong history of research and expands its projects through this
move.
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The Chiba Experiment Station, Institute of Industrial Science (IIS), has moved from
Nishi-Chiba to the Kashiwa campus as of April 2017. The Chiba Experiment Station was
where IIS members conducted large-scale experiments that are difficult to implement in
downtown areas where other IIS labs are located such as Roppongi and Komaba. Such
experiments include hydrological research, seismic engineering, manufacturing
technology, marine engineering, and ITS (Intelligent Transportation System). The
Kashiwa campus will house two research buildings that will provide a large basin, a
large vibration table for earthquake simulations, and infrastructure for ITS.

An opening ceremony for the move was held May 15, and many dignified guests
attended including the Mayor of Kashiwa City, and Director of Scientific Research
Institutes Division, Research Promotion Bureau (MEXT), President of the University of
Tokyo. The ceremony was covered by multiple news media.

The move to the Kashiwa Campus is expected to enhance industrial-academic
collaborative research, joint research with research centers, and the education of young
researchers, all fundamental goals of the IIS. Especially, it is envisioned that the Chiba
Experiment Station will strengthen its collaboration with other departments at the
Kashiwa campus including the Graduate School of Frontier Sciences, the Institute for
Solid State Physics, Atmosphere and Ocean Research Institute. We appreciate your
support.
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Establishment of the University of Tokyo

886 ) TZEpRTE
The Engineering College, the predecessor of the Faculty
of Engineering, was absorbed by the main body of the
University.
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The Second Faculty of Engineering was founded in
Chiba to cope with urgent demand for skilled engineers.
It operated until 1951.

SERMmZAFEE (5A318)
IS was established as a result of the reorganization of
the Second Faculty of Engineering (May 31).

HERRIFRER DR
Experimental blast
furnace for iron
production research
started operation.
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The Institute of Industrial Science (1IS) was established in Yayoi-cho,
Inage-ku, Chiba City, in 1949. Since its establishment, the IIS has
promoted industry-academia collaborations in almost all engineering
fields for innovation. In 1955, Hideo Itokawa , who was known as “Dr.
Rocket” for his work in Japanese space development, brought to the
IIS researchers with expertise in aeronautical, electrical, and other
engineering fields to accelerate rocket research.

Parts of the IS were moved to Roppongi (Tokyo) in 1962 and to
the University of Tokyo Komaba campus in 2001. The remainder,
known as the Chiba Experiment Station, stayed in Chiba and consisted
of large-scale research facilities for experiments that are difficult to
implement near the city center.

The Chiba Experiment Station also moved to the Kashiwa campus
from the West Chiba district yesterday as a part of the campus plan of
our university in 2017 and is striving to develop further research
activities in the new place.

Currently, the IIS is involved in a number of large-scale experiments
such as ocean engineering research using large basin facilities, field
experiments on ITS (Intelligent Transportation Systems), aircraft
manufacturing and global hydrological cycles.

BAOT v MRRFEREORS
A project on rockets for space research was started.
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The main body of the Institute transferred from Chiba to
Tokyo.Chiba Campus, called the Chiba Experiment
Station, has accommodated oversize experiments.
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The transfer of Chiba Experiment Station to Kashiwa
Campus was completed.

—

2017




BcE

SRR PRk E T IR
Chiba Experiment Station

TZTsRERR
Research and Testing Complex I

tsRsRERAR I
Research and Testing Complex I
FUETUTABEETIVAR—R
(RIA 54/ 1)
Tensegrity Space / White Rhino I

ITSREGR RERT 1+ —IL I®
ITS R&R Experiment Field
BETRIRILF—RIEHRER
(RENDR)
Test House for Renewable Energy
and Environment
@ 120U — MEEFRES
Exposure Test Field for Concrete

D i RsRERER |

; BT [O}J
'i xetiznz [ [ L
%%w

o
I fil

WsesRERtR 1




RBRRES JUHARRR

I"]Ei (E) ﬁﬁﬁi/ﬁlﬁ]ﬁﬁﬁi S.Kato Lab./Ooka Lab. http://venus.iis.u-tokyo.ac.jp/

BEARIRVF—AFIAY A5 L
Renewable Energy Ground Loop (ReGL) System

BYRBEOBETRIRILF—ZEGHAL CRERPIRSREZITSE—MRYTFYRT A ReGLYRT L) ZBFL, HEER RENDX) ITEA
Uleo BEV AT AW, thZsRIfsR 1B 9 57K)L—7 (ground loop) ICKRZEFFEE — MR (SSHP), AEERADKEEFEE — ~R>Z (WSHP),
REEFEFRD WSHP, #85FRADWSHP ABHIAT BIBRTH Y, KEAICITMPH, K52, K[HZE, BECIIRERS, AK[#Hh, TKOERBHRE
ZHAT %,

Multiple kinds of renewable energy surrounding a building will be exploited by an originally developed heat pump system named the ReGL,
and it was applied to a testing building called the RE house. The system consists of a water loop that connects to ground heat exchangers, i.e. a
ground loop, with which the sky-source heat pump (SSHP), water-source heat pumps (WSHPs) for HVAC, floor heating, and domestic hot water
exchange heat. The ReGL system can collect ground heat, solar heat, and heat content of outdoor air. The same system make uses of nocturnal
radiation, outdoor air, and evaporation of rain for heat dissipation.

ReGL sytem
““‘. Sky-Source Heat Pump oz,
D = ,,‘ "“ (with PV)
R N
Air Conditioning
& Space Heating
Domestic Hot Water
Water Loop ¥
Floor Healing ‘ | |
1

—— Water Loop Pipings (PVC)
——— Floor Heating Pipings (PE)
Refrigerant Pipings (Cu)

Double-Helical Type
Ground Heat Exchangers

RE house ReGL sytem

BIRXVF—EIAQOLZERRTZFIAY FERY AT LOFFE

Development of the Desiccant Air-conditioning System Combined with Heat Pump

FIAYVRERAVRATALICE. AL - HIEFICLDEYEARNZTE (Indoor Air Quality, IAQ) DIETFENHIFEIND. UL L. —RINGFVAHY
NZEFAVRT L. $HF (COP) M UTTHY ., BIRILF—DHRNSREZ L. REO—9—DBEAIRILF—E UTREFAZFIRAT2 &
PEVERY . BEOE— MR TZRAVESEIREY AT ADMRIGES RIFRBEV . AFARTIF, e— SRV TEFVAHY RERY AT LITHEIHAH
BIXF—HEEBYABLUERAY AT LAADIEREIC LD IAQELZEAFICKRIEL., EEFANBVESICHERATEZ/WERDT VA hE
FAXZREFELTVD,

Desiccant cooling system has been considered to be a suitable system to improve IAQ (Indoor Air Quality) by its superior performance of

humidity control, and decrease the health risk due to mold growth. The purpose of this research is to estimate the possibility and methods of
combining desiccant cooling system with heat pump that can improve its energy efficiency at the same time.

Heat pump for purging
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Development of Radiation Panel Cooling System with Natural Cross Ventilation

IRILF— - RIBHEECH UE T RIVF—HIREE
VAT LDEED—IRELT. BRBRIREDER
IRILF—FIANMEEEINTVS. AV AT LTI,
ADBHIBEINEZEHRE U AU RIFIREFERIC 1.
FICBRICKYENREZENICERAREALT.
BAROATERREFAEZTS . BESE/NRILE
BHNEEET. BEICK YU ENDSEHHEEHRS
BICHAL. RETRESETERAEIN SDIRE
BENEHRICBcHDET B,

Recently, using natural energy have been proposed and applied to achieve energy
conservation in buildings. The concept of this system is utilizing both natural

System picture

Efficient discharge of heat and indoor pollutants
Induction of fresh outside air

Radiation panel:
Utilization of radiation for cooling
Regulation of indoor humidity by

ventilation and radiation panel cooling, to introduce outdoor air into the indoor

thermal conditions by the power of nature as far as possible. Radiation panel can be
used in case of that outdoor air temperature is higher than that of indoor, and the

Concept of radiation panel cooling system with natural cross
ventilation

energy conservation and dehumidification is possible by using this system.

7J|]B'¥ (:F) EH%E C. Kato Lab. http://ckatolab.iis.u-tokyo.ac.jp/
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TONRS T 7 Y SRET HEHES DR
Measuring Aerodynamics Noise Generated by
a Propeller Fan

AREE. TORST7 VD SHET DENBSOFAFEZHREFHL.
RES D 7 VDREHEH ZMHIIT 5 L ZRIENFEFEE LTV S, KT
F—IERUSTBIHT 7 D SRET ZENBEZERAILI. T7 VD
BEOT—YVIPA RSy MBI REIDEEZ LESERN SR,
ZTNZRBRELT. FOUOYEDOHENREER L TEBZRDZE
EMATFEZREL . TNICKY., ZNESOESHTFANRIRL.

This research aims to develop a numerical methodology for predicting
aerodynamic noise generated by a propeller fan. To obtain validation
data, we measured aerodynamic noise generated by a propeller fan.
We are now performing numerical predictions based on large-scale LES
of the broadband noise of a fan. The results to data seem to be quite
promising.

“lD (ﬁg) ﬁﬁﬁi/’%#ﬁﬁﬁi KeKawaguch/ Lab./Imai Lab. http://space.iis.u-tokyo.ac.jp/ http:/Awww.imai-lab.iis.u-tokyo.ac.jp/
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Tensegrity Frame System/White Rhino I

FUEITUT 1« VAT LAIFEMBHHRLEL TVD K SIRIFOIER S BEFBENDLADTREED R SN

TWeh' RANS 2 2 DHIEN R IR Tz HRIEDIBEREEY ICRIRS NI BIIFED o Te. HAFEEN

BFVETUTABEY AT LOBERB ERNEAZFHHICHEEL, Ty EIUT « ZRIBEYERR

BZMEE U TRAT 3 EICHFRTHH THIH L (White Rhino 1), A& White Rhino I Tl&, KW7—

MEZEESHRETVEITUT 1 - D AAHESTZUEZERE UANDHCKDRNBAICK > TERT

BT EICHILTVD, ABRIFEIEYAR—REUVTERTNS EERIC/IOWRE (ZEBETLE) &
FSHIARE (E-Y AT LATE) [CKBERBEOEZI UV ITHREN TV S,

Tensegrity systems have been appealing to many designers due to its applicability to building structures
with unique appearances. However, its complicated self-stress nature has prevented its application to
the structural skeleton of a building. Through a careful investigation of a simplex system, which is a
typical tensegrity frame, we were successful, for the first time in the world, in applying the tensegrity
system in an actual construction project (White RhinoI). On White RhinoIl, we challenged and
successfully constructed the tensegrity tower and the truncated pentagonal pyramid frame, which was
enhanced the attractiveness as an unprecedented art, by introducing the tension without any jacks.

Truncated pentagonal pyramid frame
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jt;%ﬁﬁg%g Kitazawa Lab. http://mefe.iis.u-tokyo.ac.jp/

BEOREIEE - TILF—FIA

Marine food production and energy utilization

TBETZKEICH T HIRBIKER(CKY ., SEECOBRAEEICERT %8
EHEEE TS Y h T4 —LAPKEEARES, RIRILF—ZRINULTE
WiithEB E93/\« Uy Rfis (Wave Harmonizer 7) 7@ & DS
HEZTO>TVD. SRRFETOEESE. FAXEBEICLDEHES
VYT OHEREEE, BRI RIDFE—IRIRE T DD[E LR &S
DVWT. PORIA TP Y TR —IVEFTILZEBWEEIERERIC LY.
IKIBIREIRERDFTEZARIE LTV D,

Based on the model experiment in Ocean Engineering Basin, we
research and develop an automated feeding platform, a large
submergible cage, and a motion-controlled ship with wave energy
harvester (Wave Harmonizer 7). We validate the method of the water
tank model experiment by performing the automated feeding in high
waves, the shipping adjustment of silver salmon, and the hybrid ship
using the prototypes and sub-scale models.

The water tank models (upper) and the prototypes or sub-scale models (lower) of an automated feeding platform (left), a submergible cage

(center), a motion-controlled ship with wave energy harvester (right).

ﬁmﬁﬁ%z Suda Lab. http:/Avww.nozomi.iis.u-tokyo.ac.jp/

ITS R&R/EERTARFATRAER2.0/ R 5 —IVET IVEITRREE
ITS R&R / Chiba Test Track 2.0 at IIS / Scaled Model Vehicle Running Test Track

PBRE—IILBIUF— ATy R - EEUT + OXRBHBRHARDIHE
TRERIRIEITS RRRZEHBL TS, RART—ILOFERRR20 (2R
#9330m) (&, E#R. FEEHR. ERER (EHREE33.3m), M5V IE
WD %R R ED S D DB L—ILDH—EBEEL TS, ITSR &
RICBIFBETRHL—ILLSNDES EOBEERT. BESIUETDET
KB, TSV YVBIERG EHBEERDET. BENERRIN - SRS
YhO—IWREDA—MXTYR - EEUT 4 DBIESBE— R EDREIC
H9BHADLTRETH S, HBEERELE LT, B L —/LOEM,. -
MERDEERINEDHBREKUER - L—ILRD S ROT -1 EDH
RERFBLTVD, 1/10 R —)LOETRERRE ClE. EfR. BIHR. &
BHbER (EHRERE3.3m) (CHITFBHNR T —VIRELETC K B ETHBRLT
BETHY. MANOEDOETHR. BRRZEHOn LICEY 2B S&U
TDERRZESUER - L—ILRD S ROI—12EDREICERLTND,

Test track facilities are used to study motion and vibration control of
railway vehicles. Using a full scale test track (about 330m in length),
actual bogies and vehicle can travel on a straight line, a transition curve,
a steady curve (R 33.3m). Railroad crossing and turnout. Wheel/rail
contact patches are measured and abnormal vehicle states originating in
bogies of track are detected. Moreover, using a 1/10 scale platform with
R 3.3m steady curve a scale model bogie can be operated and
investigated. Research is being carried out on the effects of changing
track or vehicle conditions and on a novel bogie running system and
wheel rail tribology including wet environment.

|

Scaled model vehicle running
test track

ITS R&R & Chiba test track 2.0 at IIS
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FRARR2.0/ 27—V EFIVEITRREEARARRER
Experimental Vehicles for Chiba Test Track 2.0 at IIS / Scaled Model Vehicle Running Test Track

FERRB2.0DBKLURT—ILEFIVETEREB COETERICAWV
SMAXRBAEAS SUBEEZERL VNS, TS TERINIZER
PEHEERAE, EMTyv I 7 v AT —)UIEBEmLSY . B
L—ILROEZEHIECEMERE - fSAR0Y—, B - ERORE
BADHE. HAXEEOETHRER. HRTEMO[ LICET 3HER.
ZEREMEICE T SRS K UBEhEERMO/SENFIRICRE T SR
[CERLTWVLS,

Test vehicles and trucks for research and education used for the
Chiba Test Track 2.0 and Running test platform are prepared. There
are a subway car, trucks of commuter train car, which were actually
operated, and a vehicle mockup, a scale model car. These vehicles are
used for research on friction control, contact problem, tribology in
wheel/rail contact, research and development of new type of
steering truck, tests on safety against derailment, study on space
comfort, etc.

Real scale vehicles for experiment and education

Reduction scale vehicles for experiment and education

BHARZE RURKEEU T (HAREYI— (ITSEVI-)

Suda Lab./Advanced Mobility Research Center (ITS Center)

EITEHIERIE & 3SEIESH

Proving Ground and Experimental Traffic Lights

ETRBIEE T AT 7 )V MERSN TS Y. BEEPHE. RITHR
EICET RLBRBRICHETERIRENEBFEINTND, KHRET
(F. WRTZPRELR. AEITE. SE8TERE, RLBRHRERIT
BICITS T ENTED,
FHARBEREOESHEAEDODDZRBELTHY ., #Hig. ETESD
KUBG ERERRIBEEERUTHY . REOEESBRE TR
N UWRERBRETS L ZTAREICLTVD, BEEFEEICLD
ITSOMRZIF O, FHBRLREHEXIEY R T AP EEERTI.
V2X (BEERIEIESH & U ISERE(S Vehicle to Everything ) 8K VS
SERICETIMAREICHEINTNVS,

5"
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e

http:/Awww.nozomi.iis.u-tokyo.ac.jp/  http://www.its.iis.u-tokyo.ac.jp/

The proving ground has an asphalt pavement, and can accommodate
different types of experiments related to automobiles, motorcycles,
aircrafts and others. We can conduct various experimental research
in the field of Mechanical Engineering, Traffic Engineering,
Ergonomics, and Acoustical Engineering.

There is an experimental intersection with traffic lights installed to
reproduce an actual road environment such as city road and railroad
crossing. This allows us to conduct experiments that are difficult to
perform in actual traffic environment. Intelligent Transport Systems
(ITS) research is initiated with the collaboration among industry,
academia and government, to promote new safe driving assistance
system, automated driving and V2X (Vehicle to Everything) related
development.

Proving Ground

Experimental Traffic Lights
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KBEERRSIEYIY=ZaL—9

Driving Simulator for Large Vehicle

NHEZEY AT LAPYRY AT LIBT3 EEEGDERRBILZ(BE L.
KEHTOETCIIBRDE S EERPEBRFZGOBRHDNDERERREZ
I3 EZBENELT, ABRBEREORAZEELICEV 17 ILYRT
LZFATVR 6ME—Y 3 VEBNSARBEEGARNSAEYIYZa
L—9ZBELU, ARSAEVITYZ2U—9%ZFRALT. AR
BICHT3EENEE/N AL EEER - BOIET RS Y IJDOERRTKD S
1% HMI (Human Machine Interface) PHEZEMEOHEICRET 2
HREHEL TV S,

In promoting the practical application of automated driving in public
transportations and logistics systems, we have constructed a driving
simulator specialized for large vehicles such as bus and heavy-duty
truck, in order to carry out experiments involving dangerous
situations and requirements of controlling experimental conditions.
The driving simulator has a 6 axis motion device, and a visual system
to reproduce a view of a large vehicle. Using the driving simulator,
we are conducting studies on HMI (Human Machine Interface) and
evaluation of social acceptance for the realization of automated
driving in bus and truck systems for the next generation of traffic
system.

Driving simulator for large vehicle

qzﬁﬁﬁ%i K. Nakano Lab. http://www.knakanolab.iis.u-tokyo.ac.jp/

BEARIIVLFE—IIWEEVUT+RET s —ILF

Cooperative Multi-modal Mobility Experimental Field

HERBRRS SERTEA HESHZRA L. BEE. HEZEDY
IWFE—RICRBUSSBRBEZTOIRRT « —ILRTH D, GEIE
EDSEHEL — L AEORIIR EDRBMTONTE N, S#id. B
BEBERMZEN—-RICUBEERENESE. HEEmDBEEKT!
ETREDRBMTOND FECTH B,

Experimental bogie for the detection of the irregularity on the rail

This is an experimental field equipped with the railway test truck
and the ground signal light for road traffic to carry out multi-modal
traffic experiments such as automobiles and railway vehicles.
Experiments on the detection of rail irregularity from the
acceleration on the bogie were carried out. In-vehicle signal for
automobiles using vehicle to vehicle communication and automatic
platooning of the rail vehicle will be conducted.

Test rail vehicle for the experiment of the automatic platooning
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Epgﬁﬁ%i Y. Nakano Lab. http://sismo.iis.u-tokyo.ac.jp/

HBWaEREEZECHA I Y 7V — MERBOENEGR IS 5 MRiiE AR

EHRERESEZSOHRE I VI U — MERBZERRE U TEFDES
HOEGEZERLET SMEMEDEORAEZBE LML - MY ED
ERHEHRREO—RELT, RBEREZIT oI, RERTI, HEEEE
EiA - BRI NS ICERABNEEZS5X D5, ENFE~NDI
RZ{Tole. ARBRICKIESNIIERBRBRICKY, BELMHE
TEOEMEDN RSN

A shaking table test, a part of international joint research project
with Turkey and Germany, was carried out to develop a seismic
rehabilitation scheme of reinforced concrete frame with an
unreinforced masonry wall for strengthening its out-of-plane
capacity. Both non-rehabilitated specimen and rehabilitated
specimen were tested on shaking table. From the results, the
effectiveness of the rehabilitation scheme was verified.

Unreinforced masonry wall collapse in non-rehabilitated specimen (left), less damaged, rehabilitated specimen (right)

XA > I U — MEEIM OB HIRITRESIEHEHSRER

EFEID Y T U — MERB DRI IRIR U e OO RISEE BT EZ
BEIBILZENE LT, ZICHANEKFNZERSIE B NHREZ
Tolcc ARBROERNS, BEHEARIKELCROEFEENETIV
N, SRELHHRBELFHEXNI M RRINI.

This experimental study was carried out to establish methodologies
to evaluate the residual axial capacity of reinforced concrete columns
after shear failure. From the results, the mechanism of column
resistance against axial force was clarified and accurate formulas to
evaluate their residual axial capacity were established.

Test set-up (left), Specimen after failure (right)
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ﬂﬂﬂﬂﬁﬁﬁj"{i Hatano Lab. nhttp://hatano-lab.iis.u-tokyo.ac.jp/
EFIVIVRBAIN/ -NEEZBIXSNDDH

Can quantum engines function beyond the Carnot efficiency?

IVIVEIERBENSBZEZITIRY ., ZO@EIN ZRHEELTHAL.
ROAZEKERRICIECE Y. SRARNSEITIR > IcADME Z
BCEHRTEBZN ZRI DOEHNETY, BNFCLDETVIVDH
MEFIERC [HIL/ —HFE] EFEENBEZBASNEEA. £T3
PRIEICIRD T, F/EFRBSBAZOEAZ—HNICIEND Z&H
TENDDOHWEFT, HAFZENZFRALT. AL/ —HEZEIZE
FIVIVERELR US

An engine receives heat from a high-temperature reservoir, converts
some of it to work, and discards the remnant to a low-temperature
reservoir. Its efficiency is given by the ratio of the work output to the
heat input. Thermodynamics prohibits the efficiency to exceed a
Carnot efficiency. Recent studies, however, indicate a possibility of
breaking the thermodynamic laws in quantum nanodevices. We
thereby proposed a quantum engine that goes beyond the Carnot
efficiency.
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Our quantum Otto engine contacts a high-temperature reservoir for
time t; and a low-temperature reservoir for time t..

%ﬁﬁ?‘ii Maki Lab. http://makilab.iis.u-tokyo.ac.jp/
BERDSY b7+ —LDERICEL DL -

Our numerical result shows that the engine functions
beyond the Carnot efficiency in a range with short t;.
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Wide-area, High-accuracy, and Long-term Underwater Observation Method Based on Collaboration of

Multiple Autonomous Platforms

AUV (BEESED0ORw b Autonomous Underwater Vehicle) i
RRTF—YavEQBRIBP ISy T+ —LOEEIC KXY, L.
SHRE. REBOBIEREEFEZOMAFMAECRUEATNS, F1
HIEEE UT. AUV EBERAT—Y a3 Y DOBEIC L DBEREIR. Hf.
EZINSAXA—IDBFZEHI v EVT . BEAT—Yay\DRyvF2J
BLUFERMIEEIC KD AUV ORBERM. ZTUTEHRAUVOEEICK
BILEEHAENBRIFS5ND,

We are developing wide-area, high-accuracy, and long-term
underwater observation method based on collaboration of multiple
autonomous platforms. The theme includes temporal-spatial
mapping of seafloor imagery, bathymetry and chemical parameters
by AUV and seafloor station, long-term deployment of an AUV by
docking and noncontact charging using a seafloor station, and wide-
area observation method by collaboration of multiple AUVs.

AUV Tri-TON 2



Equipments & Research Activities

wﬂﬂiﬁﬁ?ﬂi Yanagimoto Lab. http:/Awww.yanlab.iis.u-tokyo.ac.jp
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Acquisition of Material Genome for Structural Metals under Hot Forming

FARDRIRR EABHERDRILIE. BEINTIICHREES
NIEEEREETH D, NS0 2IEEZEFICRE
£ B1elclE. BEMNTROAERER/MZE Lz
R ERIBICEITUS2ERNNETH D, BHE
MZITS LTRERBMRT / LZEIST BIcHICE
B ZIT S, EfERERE. TEMXICSVTS0E
B ECheUilEL TIThN TS, (a)[FIEFI36
FENSHAINTL S EMREERKE T, KHER
#CIE PLC (programmable logic controller)IC&k%
KIEFZBHTEDEFE CEERB ORI TEKEFE
et Nz, COMRIF. (b) DARE TELEREIC K
dEaTEBMEEIROBIRICE IESHANTVS,

Forming into the product shape and generation
of microstructure are the major objective of hot
forming. Simultaneous optimization of them
requires the theory to analyze plastic deformation
and deformation-induced microstructure change.
Material genome, which are necessary for the
microstructure analysis, are obtained by the

compression tests. Compression tests are (a) Cam-plastometer

continuously performed at Chiba Experimental
Station for over fifty years. Mechanical
compression testing machine shown as (a) is used
to develop the water quenching system with PLC,
and to measure the dependency of prior
deformation to transformed microstructure. The
achievements are transferred to the heavy-
reduction strip rolling of high alloyed metaling
materials shown in (b).

%Hﬁﬁ?'ii Yoshimura Lab. http:/hydro.iis.u-tokyo.ac.jp/~kei/lab/

(b) Heavy-reduction Rolling Mill

KEGIFERZ AV o hERKTEIR S U'RIRZEEN X /1 = X L DRZEA

Investigation of Climate Change and Global Hydrological Cycle using Water Isotopic Information

KOZERMALL(E, KOBRZEHE T DENEMETHD. FHHE
ETIF. TERBRAICRESNICEROEESTEH ZAL TR LDk
RGP TOMPIRK, TEKD. KESEFZHAL. EHHIRKE
RBIEICHITZKOEEDHEBFICEHTND, T5IC, BEIFIERNEES
DTURKBROTOFY (REBER) THREZEN L. BEDOTURR
B - ZEIDX Q=X LDRER TR FAIOEED LICHEMUL TN S,

Mass spectrometer used for analyzing stable water isotope ratio

Stable water isotopic information is useful tool for investigation of
the hydrologic cycle. Yoshimura Lab.’s mission is to investigate
complex behavior of water transport by using mass spectrometers
installed in Chiba Experimental Station. Isotopic information often
turns into proxy of past climate and hydrology, so that Lab. also
contributes to understand the past and to improve the future
climate projection accuracy.
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Schematic illustration of stable water isotope in hydrological cycle
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**ﬁﬂ:g'ﬂi Rheem Lab. http://seasat.iis.u-tokyo.ac.jp/rheem/

REAZEERNRAFNEFIRKE (EEHKE)

1IS Ocean Engineering Basin

MICIEFZEROEIN, MIRRRORIZEE 55 & ORR. BECHITDHETRE
BAIXILF—OFA, BEGH. XIVN\A RU—REDFBEERERAENDED
NEFEY. LRBESNTVD, FiEsRE. RET50m, 1810m, RS 5mDKEZH
L. B AN BICKB AT BHERKEZRA . EEKEICSFD YA T OIKEEL.
RKFEEEBSYORBEARE, BEEMAA. BERRER. BEEREREICLH
BERERZINMORFEICEET 2R - HAZIT5.

In recent year, ocean space utilization, relationship between global environmental
change and ocean, and development of ocean resources such as renewable energy,
offshore oil, methane hydrate and seafloor massive sulfides have attracted
attention and have been widely discussed. Experiments and observations carried
out in the IIS Ocean Engineering Basin support development of related elemental
technologies. The dimensions of the basin are 50 m in length, 10 m in width and 5
m in depth. Various ocean conditions can be artificially generated using
multidirectional wave maker, current generator and wind blower.

Ship & Offshore Structure
Very Large Floating Structure Ak

Underwater Line Siructure

Underwater Robot

T —
Offshore Qil Davelopment

IIS Ocean Engineering Basin
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Real-Time Sea Surface Measurement System Using Active Microwave Remote Sensing

BEIF. B K. BRICKVBEENCHULSESHT D, FoBEZE
s . AT BFEDRSNTVS IS, [LEHEICHI3/BHIEHRZS2 D3 1E
SR e HTEETH D, SHIE. RRMEICT, B, & ANICEO TERE
' (RS0 e g NIEALBENSDOX A J LREEZEHAIT 2 Y R T L EABEEFEEH
' > [CHEUICBEGRAAS A IDR/NVAR Y FS—L—9THD. A
RTF. BEBRA IO EYY—EZAVWRUE—NEYYVTICELD
BESHAIFEDHFEZIT O TWVD,
The sea surface fluctuates intensely spatiotemporally due to wind,
waves and currents. It is very difficult to measure sea surface
conditions directly. The photographs show a system for measuring
microwave backscattering from artificially generated ocean surfaces
by wind, waves and currents in the IIS Ocean Engineering Basin, and
a microwave pulse Doppler radar for measuring sea surface

Microwave Backscattering Measurement System Microwave Pulse Doppler - X i i _
Radar installed off conditions installed off Hiratsuka in Sagami Bay. A sea surface
Hiratsuka observation systems using active microwave remote sensing is

currently under development.

BEBEREIRILF—FIRY AT LORMRE

Development of Ocean Renewable Energy Utilization System

SEECIE, FERA. ER. BRAREBETURERIRIVF—EENEEICEET S, LML, B
EOREIRIVF—RBIRILF—BENMEL. BEOBULWEBECSVT, BETRIRILF—F
BYRT LAOEREDRESHICIFY AT LADEIR MEDRERI R THD. AHFRTIF. LHEH
REROFRICEL BT KESHEIZ Y FZAVDHRFEEBY AT LZEELTNS, BE
(F. EEHKEZAVDHRRBY AT LORERRTH S,

In ocean, there are abundant renewable energy sources such as offshore wind, wave and
tidal current. For the practical use of ocean renewable energy, low-cost system applicable to
low energy density of sources and severe environment conditions of ocean should be
developed. Tidal current power generation systems with the high efficiency rotor and
hydraulic system have been developed. The photograph shows a vertical axis type tidal
current generation system installed in Sabusawa channel in Shiogama city.

BI

et L A
Tidal current power generator with two vertical axis rotors in
Sabusawa channel in Shiogama city
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Kashiwanoha-Campus Station (West exit)
(Tobu Bus) 13 minutes by bus
#8303 bound for Nagareyama-otakanomori Station

East Exit
— get off at Todai-mae stop

74304 bound for Edogawadai Station East Exit
— get off at Todai-mae stop

48 10 bound for Edogawadai Station East Exit
— get off at Todai-mae stop

{on foot) 25 minutes walk
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FAX :04-7136-6972
http://www.iis.u-tokyo.ac.jp/chiba/

Chiba Experiment Station

Institute of Industrial Science
The University of Tokyo

5-1-5 KASHIWANOHA KASHIWA,
CHIBA 277-8574, JAPAN

Phone : +81-4-7136-6971

Fax: +81-4-7136-6972
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