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The Chiba Experiment Station is part of the Institute of Industrial
Science (lIS) of the University of Tokyo, and occupies an area of about
9.3 hectares. It remained in Chiba after the IIS moved to a campus in
Roppongi, Tokyo in 1962. The mission of the Chiba Experiment
Station is to accommodate large-scale research facilities and carry out
experimental work that cannot be hosted at the Komaba Il campus in
downtown Tokyo, which has been home to the IIS since 2001 when it
transferred from Roppongi.

Initially, a pilot blast furnace plant for experimental use was installed
at the Station. This was followed by construction of laboratories for
experiments on tidal waves/tsunamis, hydraulic and hydrological
research, a large shaking table for earthquake simulations, and
facilities for laser and millimeter waves. More recent additions are the
seakeeping and maneuvering basin of the Faculty of Engineering,
facilities for dynamic testing and earthquake response testing, a test
embankment reinforced with geotextiles, field models of storm water
infiltration facilities, and a circulating water channel with a wave
generator and wind tunnel.

In January 1995, a new research and testing complex with a total
floor area of 3,823m? was completed to support existing and future
activities of the Station. In April 2002, the IIS Ocean Engineering
Basin, which is 50 m in length, 10 m in width, and 5 m in water depth,
and can artificially recreate various ocean conditions, was built to
replace the hydraulic and hydrological research laboratory. Recent
expansions have brought the Station a sustainable biomass utilization
system and new experimental facilities such as model domes,
geothermal air-conditioning system employing a ground heat
exchanger, experimental intersection, light rail transit (LRT) testing
facility, and Energy Saving Urban Transport’ Eco-Ride.”

Some of these facilities are used by specific research groups of the
institute as long-term assets, while others are provided for specific
research. Research projects are renewed on the basis of reviews of
progress and in response to societal needs. In the last few years some
30 laboratories have been engaged in approximately 50 projects at
the Station.
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Intelligent Behavior of Autonomous Underwater Vehicles
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Autonomous underwater vehicles (AUVs) offer
potential as new tools for undertaking ocean
observations. The aim of this research is to have
AUVs do difficult tasks such as performing visual
observations and sampling by developing both
sensory schemes and behavioral algorithms. AUV Tri-
Dog 1 and Tuna-Sand have successfully obtained
detailed images of hydrothermal vent fields in
Kagoshima Bay, Japan.
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Numerical Simulation of Aerodynamic Noise Generated by a Propeller Fan
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This research aims to develop a numerical methodology for predicting aerodynamic
noise generated by a propeller fan. The ultimate objective is to establish more
elaborate design rules for low-noise fans. To obtain validation data, we took
detailed measurements of aerodynamic noise generated by a propeller fan. We are
performing numerical predictions based on large-eddy simulations (LES) of
broadband noise generated by a fan.

Pressure distribution of a propeller fan

ﬂﬂE (E) Eﬁ%g/klﬁﬁﬁ%g S. Kato Lab and Ooka Lab. http://venus.iis.u-tokyo.ac.jp/
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Development of Combined Desiccant Air-conditioning System and Heat Pump
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The desiccant air-conditioning system is considered to be ideal for improving indoor
air quality due to its superior humidity control performance and decreased health risk
posed by mold growth. The purpose of this research is to assess the potential and
methods of combining a desiccant air-conditioning system with a heat pump to
improve energy efficiency.

Photo of System
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Development of Water and Air Sources for a
Hybrid Heat Pump System Using Groundwater
Circulatory Wells
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The relatively stable temperature of a groundwater,
groundwater heat pump (GWHP) system results in a higher
coefficient of performance and less energy use than a
conventional air-source heat pump (ASHP) system. This research
has led to the development of a GWHP system that employs a
hybrid heat pump system with groundwater wells using multiple
heat, groundwater, and air sources.
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Development of Radiation Panel Cooling System
with Natural Cross Ventilation

IRIF— - RIBEEICH VAT RIVF—HIFEBEY X T LOBED—
REULT. BRBIJIEEOBARAIRIVF—FIANZEEEINTVD, &Y
AT LT NORMBEGEZRIRRE U, SA[DRIFEEBICE. EIC
BEICKD BARRZEZEAICEAREALT. BRAONTENRIRHE
Z115. BEAE/ (RIVIEZEBADEERET. BEICKDEADSHHIE
HTIBEICFIAL. RECTHRESECERERD SORERENZERE
cBDET B,

The concept of this system applies both natural ventilation and
radiation panel cooling to introduce outdoor air into an indoor
thermal environment by natural means. A radiation panel can be
used if the outdoor air temperature is higher than the indoor air
temperature. The system delivers benefits such as energy
conservation and dehumidification.

Concept of radiation panel cooling system with natural cross ventilation
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Development of Multi-Source, Multi-use Heat
Pump System
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This system uses multiple natural energies such as air and ground
environment, and connects heat networks and storages. It is used for
heating and cooling, as well as providing a domestic hot water
supply and refrigeration. Consequently, it sharply reduces energy
consumption in buildings. More specifically, this research has
developed a multi-source, multi-use heat pump (MMHP) system that
includes high-density underground exchanger coil units, heating,
cooling, and hot water supply equipment.

System diagram
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Research on the Deterioration Mechanism of Reinforced Concrete and Development of

Countermeasures through Exposure Tests
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Exposure site at the Chiba Experiment Station

Izu Exposure site in marine environment

Exposure tests are performed at Chiba Experiment Station and Izu
exposure site to clarify the deterioration mechanism of reinforced
concrete and to develop countermeasures. Chemical analyses and
Electron Probe Micro Analyzer (EPMA) are used to investigate
contamination by harmful ions from the environment and their
movements within concrete.

Electron probe microanalyser (EPMA)
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Study on Soundness Evaluation of Reinforced
Concrete Based on Cracking Properties
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The main task of this deterioration diagnosis of concrete structures is
to visually inspect the appearance of a concrete surface for
deterioration. To quantify the relation between structural soundness
and cracking of RC structures, loading tests on RC members are
carried out using a hydraulic servo-loading machine.

Loading test of RC beam
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Research on Methods to Repair Deteriorating
Concrete Structures
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As repair works on concrete bridges and tunnels have increased, the
number of structures experiencing repeated deterioration within a
short period after repair has increased. Such repeated deterioration
is not only caused by the deterioration of repaired materials, but also
by the level of damage to the structure before repair and by the
repair method applied. The causes and mechanisms of such repeated
deterioration have not yet been clarified. In response to these
problems, this project investigates the mechanism of repeated
deterioration of repaired structures and develops new repair
methods, mostly for deterioration caused by steel bar corrosion,
through exposure tests in inland and marine environments.

Corrosion of a steel bar in concrete Chemical analysis of concrete by EPMA

|4
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Development of Offshore Submergible
Aquaculture System—Underwater Feeding
System
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An automated feeding buoy was developed for cultured fish in
submerged cages. Models of feeding buoys were installed with
models of fish cages in the Ocean Engineering Basin. Irregular
waves and tidal currents were created to measure motion and
mooring forces. Based on experimental data, the maximum

mooring force was estimated for severe conditions, such as
Development of a feeding barge for cultured fish in submerged cages those caused by typhoons.

ATHEZEWMHZEE  Kinoshita Lab and Rheem Lab.
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IS Ocean Engineering Basin
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In recent years, the creation of new ocean spaces, relationships between
global environmental changes and oceans, and development of ocean
resources such as renewable energy, offshore oil, and methane hydrate have
attracted attention and have been widely discussed. Experiments and
observations carried out in the 1IS Ocean Engineering Basin support the
development of related elemental technologies. The dimensions of the basin
are 50 m in length, 10 m in width, and 5 m in water depth. It can artificially
generate various ocean conditions using wind blower, multidirectional wave
maker, and current generator.
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Circulating Water Channel with Wind Blower and Wave Maker

BRLABRIEND CBAD. BRND. BEE) ZEET &
DIATBEIFSEERKAE T & B - TRIESIIT CTOMBMA. A EIEY.
BHRORY b BRRREENORE ZETAT 5. LT
ElF. RE20mxi@2mxEE1m (BKRKKFEm) T, &K
TRIR(E2.0m/sec TH Do

The circulating water channel is 20 m in length, 2 m in
width, and 1 m in water depth (Maximum depth: 2 m). It
is equipped with a wind blower and a wave maker. The
maximum velocity of the circulating water is 2 m/s. It is
used to study ship motions, behavior of offshore riser
pipes, and dynamics of AUV under various artificial ocean
conditions.

°|
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Diffraction and Radiation Problems Associated with Porous Structures
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We are studying diffraction and radiation problems associated
with porous structures for application to floating breakwaters
and sea cages. In the case of sea cages, nets are treated as
elastic membranes. Measured and computed results obtained
are in good agreement in the case of a floating breakwater.
The elastic deformation of sea cages is now under study.

Diffraction test with a vertical porous cylinder
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Development of Resonance-free Ship
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We are developing a resonance-free ship that is an ocean-
going, high-speed (40 knots) vessel. Heave and pitch motions
in waves have been reduced to 1/10 of the levels of
conventional vessels. The vessel can maintain a punctual
schedule, even when navigating in rough seas, and can carry
cargos that currently have to be carried by air.

Resonance-free high-speed Ship

i@Eﬂﬁﬁ?{E Sakoda lab. http://envchem.iis.u-tokyo.ac.jp/sakoda/index-sakoda.html
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Sustainable Biomass Utilization
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We propose a biomass town system in which various types of biomass from
local areas are utilized effectively as biofuels and biomaterials on the basis of
the concept of local production for local consumption. To make this system a
reality, we are designing, operating, and managing a demonstration plant,

and are also developing elemental technologies.

Rice cultivation on the Mekong Delta, Vietnam
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ZEEEH%E Suda Lab. http:/Awvww.nozomi.iis.u-tokyo.ac.jp/
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Institute of Industrial Science Chiba Test Track and Experimental Equipment for Railway Vehicle
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Chiba test track (full scale)

Ceremony to celebrate the installation of Chiba test track

Test track facilities are used to study motion and vibration control of
railway vehicles. Using a full-scale test track (about 100 m in length),
actual bogies can travel on a straight line, a transition curve, and a
steady curve (R48.3 m). Wheel/rail contact patches are measured and
abnormal vehicle states originating in bogies or track are detected.
Moreover, using a 1/10-scale platform, 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.

Experiment platform (1/10 scale)

(November 9, 2007, Chiba Experiment Station Open House)

BHRARZE TEEEV T sHREYHY— (TSEVH—)
Suda Lab and Advanced Mobility Research Center (ITS Center)

KRIRAEESHE
Experimental Traffic Lights for ITS
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An experimental intersection with traffic lights installed reproduces an actual road
environment. This allows us to conduct experiments that are difficult to perform in a road
traffic situation with actual vehicles. This intersection is used for studies on Intelligent
Transport Systems (ITS) such as safe driving assistance systems with collaboration by industry,

academia, and government.

JERMMRZE,PEFHFRZE Suda Lab and K. Nakano Lab.

BEIXBEBHGEVASTL [TO5CK]

Energy-saving Urban Transport System “Eco-Ride”

Experimental Intersection
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To demonstrate the effectiveness of a next-generation short-distance public transport system called
"Eco-Ride," which targets lower energy consumption and lower construction cost, a 100-m test track
has been installed at Chiba Experiment Station. Basic track performance and adaptability to public
traffic systems are verified with the facilities and a full-scale vehicle.

"Eco-Ride" test track
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i%ﬁﬁﬁg Tsutsumi Lab. http://www.energy.iis.u-tokyo.ac.jp/tsutsumi/
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Advanced-Integrated Coal Gasification Combined Cycle / Integrated Coal Gasification Fuel Cell
Combined Cycle (A-IGCC/IGFC) with Exergy Recuperation

RE. BWEROAKRESBRIME LT, ARARLEEGY A IILE
& (IGCO PaRARMBENESGY 1 JILESE (IGFO) @
HEDTONTVD., ARRETIE. HEWERES SICRENIC
BLETBHic. BREEBETHRILL. HAREICHEREIETS
BARY —EVPRHEMOHRZERTE UCHEEFATS. [T
I F—BERRMR A EEMERREES X7 L (Advanced-
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The integrated coal gasification combined cycle (IGCC) and
integrated coal gasification fuel cell combined cycle (IGFC)
were developed to use coal more efficiently. In our laboratory,
we propose an advanced IGCC/IGFC to achieve highly efficient
power generation through exergy recuperation. In this power
generation system, coal gasification is carried out at low
temperatures and the heat required for gasification is
provided by steam from the exhausted heat of a high-
temperature gas turbine or a fuel cell.

qﬂ*ﬁﬁﬁ?‘ii Y. Nakano Lab. http://sismo.iis.u-tokyo.ac.jp/
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Experimental Study to Quantify Earthquake
Damage to R/C Members

KARTE. HETIV U — MEEYOHBIHESEEL LT, OUEIN
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Cyclic loading tests with 1/3-scale R/C members are carried out to
evaluate visible damage such as crack width and length. The damage
propagation process is observed using various tools such as a crack
scale and a CCD image scanner. Based on the test results, a predictive
model is proposed to quantify the width of each crack and its
corresponding length.

Test specimen (left) and Digitized crack width (right)
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Schematic image of advanced-integrated coal gasification fuel cell combined cycle and
exergy conversion diagram
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Seismic Capacity Evaluation of RC Frames with
Unreinforced Masonry Wall
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BRURREERE) ZRIEL. BAABNDEERERF DR UHFER
BZE{Tolc. RBRBERICEDE, ROEHROEENTMEEADIRIEA S
ZAALICRIFTHECDVTIREIZEIT O TS,

The objective of this study is to develop a seismic capacity evaluation
method in the in- and out-of-plane directions for an RC frame with
an URM wall. One-fourth scale specimens having different CB wall
boundary conditions due to beam deformation are designed and
in-plane tests under cyclic loadings are carried out. The failure
mechanism due to beam deformation and the load bearing capacity
of overall frames are investigated based on test results.

Photo: Test setup (left), V4 scale concrete block (top right), ¥4 scale specimens
(bottom right)
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Application of Independent Component Analysis to Vehicle Vibration Analysis

WD (CA) ZAWVT. AERLETEAUINEED STEREZHET
BIEERET Do INICKD., BELFHESTAY AT LZBETED, MEHE
[CKD, BE. BREHFEDHMEDRADETEX. FBIEWVERLILFIRDIR
FKZRETDIENTED. BETDIVATLOBEMYEZRANDIH, SREHRIR
ZRAVWCERRZTOZEZEELTL S,

Independent component analysis (ICA) is used to estimate gauge irregularities
from accelerations measured on a bogie frame. In numerical simulations,
similarly shaped gauge irregularities are identified even if railway bogie

specifications are not available. Experiments using the test track are planned to

show the effectiveness of the proposed monitoring system. Concept of monitoring system for railway vehicle using ICA.

ﬂﬁﬁﬁ%g Hori Lab. http://mizugaki.iis.u-tokyo.ac.jp/ja/index.html
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Motion Control of Electric Vehicle and Future Potential of Supercapacitors

BRE-—YDERENVIREZEN U, EREEFECTHIHTHRECED
FULL FIHORRZEDELTND, &A1 POEHETIE. SHREFER
ZHFIE, BEAEOHENEET -V THD, 1 VRAILVE—F4E
ZRVE [RAZAS-I. [RRARYIIV] ZEEUBRZSIFCTE

Using the quick torque generation of an electric motor, we can develop
novel control methods for electric vehicles (EV), i.e., effective adhesion
control, high-performance vehicle dynamics control, and road surface
estimation. We have manufactured a series of UOT March-II and
Cadwell-EV test vehicles for various experiments. Recently, the C-COMS

eh &EFv/I\UF EIITESD C-COMS T7IU—ZRIEL. F&
FRBRZ1TD EAFCHF v/ FORFEEZEEKL TS,

family of capacitor-driven vehicles have been manufactured for use in
experiments and other research on potential applications of
supercapacitors.

UOT Cadwell EV Small Capacitor Vehicle C-COMS

Eﬁmﬁﬁ%i Maeda Lab. nhttp://maedam.iis.u-tokyo.ac.jp/

PREFE—LBREICED YV IV DESHERR
Ultra-High Purification of Silicon by Electron Beam Melting

AEEMTEIELTOY Y IVOFENEBL TLDIRRICBNT. ZfilCREL
THESHEDRIEER Y U OV ORRITEDHEDBLEENTVD, INETIT,
BFE-LBBEREZAVTREIP, SbEE)ZREL. XISy TYUIV%EK
PREMROY Y IV ELTBERIET DIRZTV. KWEDHRZSIFTE,
INICEDE, IFERRICBITZDYU IVOHULVERAEZMRL TS,

Because the supply of silicon materials for solar cells is not sufficient to meet
strong demand, a refining process that supplies inexpensive materials is
required. Scrap silicon has been successfully upgraded to solar-cell grade by
removing impurities such as P and Sb with the electron beam melting method.
New metallurgical refining methods on an industrial scale are currently being
studied.

|

Polycrystalline silicon ingot
(100 kg)

Electron beam melting equipment



RERRED JUHRARSR
|
wﬂzﬁﬁj"{ﬁ Yanagimoto Lab. http:/Avww.iis.u-tokyo.ac.jp/~yanlab/

REAVIRII LEEAZI 1 BOFERSE
Microstructure Changes in Wrought Magnesium Alloy AZ31B in
a Semisolid State and its Mechanical Properties

FER - FEEMIICSWVT. INTROMEOERIE— - Ml DR TH D L.
REFERRZTD LTERLRECKED, FRRR. BBAYIRY D LGEAZIIBO
FEM-FRENTIORRT —5— 255 LZBNE LT, BE. MEEE. (REFRHR.
FINTOEEDABERM. FCHRRREEBOIRNICS X 2REE S U CHMAFEC
DVWTHSHICT B,

Structural changes in the wrought magnesium alloy AZ31B in a semisolid state were
clarified using optical microscopy and hot-stage microscopy. The influence of heat
treatment variables was assessed. Compression tests covering the range from room
temperature to 673 K were carried out for mechanical property assessments. Flow

stress and break strain were determined. ) ) } )
Insite AZ31B observation using hot-stage microscopy

*ﬁ#ﬁﬁ%i Yokoi Lab. http://www.iis.u-tokyo.ac.jp/~hiyokoi/
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Visualization Analysis of Transcription Molding Process of Cavity Surface in Cyclic Olefin Copolymer

COC(Cyclic olefin copolymen) TEMT BT « V TILIKDABRARICDWT, EMXHZ  Surface defects
7\1_\03%5)373’:EE’\JICEJﬁﬂ:ﬁ??fE%’:ﬁDT: (7_1_:)0 5&%{#[:&%&*&%*@@%95%2%%\ GR(Ir: 3.4cm¥/s, Mt: 40C)  DL(Ir: 3.4cm¥/s, Mt: 80C) DS(Ir: 5.7cm¥/s, Mt: 80C)
FEAEMBOURLARERZTRT (AR). RBRERNS. FREEE3D

(GR,DL,DS) [CKBIEN. EEEREANCH SIFE—BRICHINL T, TORENEILT DT

EZEBASHIC LT,

We conducted a visualization analysis High-speed video camera
of external defects formed on Cyclic Eﬂ;:;r-intmduced Ir; Injection rate, Mt;Mold temperature
Olefin Copolymer to clarify how they g PR L
are generated. The figure shows how \ Visualization images (GR condition) s

- t=7.1s t=7.15s =85
these defects are formed according to T —
various conditions and the results of a § (White area)
visualization of cavity surface contact. 3
Experimental results show that defects S =) e
can be broadly divided into three 2
types and their formation changes
according to inconsistent cavity
contact processes. Glass-inserted mold Contact area (Black area)

Experimental set-up for visualization observation Comparison of the molded surfaces under different injection conditions

and visualization images showing the transcription molding process

**EH?LE Rheem Lab. http://seasat.iis.u-tokyo.ac.jp/rheem/
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Real-Time Sea Surface Wave Measurement System Using Active Microwave Remote Sensing

BEE. B, K. BRICKDREENICHULKERT S, FoBmEZsTAY
DHEBROSNTVD . LEHEIChz2:BEIEHRZS 2 D(3Es THRE
THd. BEIF, HRBKEICT, A, K. ANCK>TERSNIEALKE
hEDYA I OKERELZEEHRIT 2V AT A EREETFRHICERE UTCRRE
BRARYIS—LU—5ThHd. ARATIF. BEBETIIOKEYT—%H
WeUE— eV YV IICKZBEETAFEDREEZT O TS,

A sea surface fluctuates intensely spatiotemporally due to wind, waves,

and currents. It is difficult to measure sea surface information with

direct measurements. The photographs show a system for measuring

microwave backscattering caused by wind, waves, and currents from an

artificially generated water surface in an experimental basin, and a

Doppler radar for measuring sea surface waves off Hiratuka in Sagami Microwave backscattering measurement system Doppler radar installed
Bay. A sea surface wave observation system using active microwave off Hiratsuka
remote sensing is currently under development.
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