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Chiba Experiment Station is part of Institute of Industrial Science (lIS)
of the University of Tokyo, and occupies an area of about 9.3
hectares. It remained in Chiba after IIS moved to a campus in
Roppongi, Tokyo in 1962. The mission of Chiba Experiment Station is
to accommodate large-scale research facilities and carry out
experimental work that cannot be hosted at Komaba Il Campus in
downtown Tokyo, which has been home to 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 to
undertake experiments on tidal waves and tsunamis, to carry out
hydraulic and hydrological research, and to house a large shaking
table for earthquake simulations and facilities for lasers 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 3,823 m? was completed to support existing and future
activities of the Station. In April 2002, the 1IS 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, energy
saving urban transport "Eco-Ride,” and advanced CFB coal gasifier.

Some of these facilities are used by individual 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 60 projects at
the Station.
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Development of Multiple-Use and Multiple-Source Heat Pump System
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Multiple-Use and Multiple-Source Heat Pump system (MMHP system) connects multiple heat sources (solar heat, ground source, etc.) with
multiple uses (cooling, heating, and hot water) by water loops. Solar heat has a large output, but its available time is limited. Ground source
has a small output, but its available time is unlimited. MMHP system’s components compensate disadvantages each other to operate with high
efficiency. In this research, MMHP system was experimented with real scale system.

Solar heat pump

CRE

MMHP system Hot water dispenser Geothermal heat exchanger

Sol-air heat pump Cooling and heating heat pump

Ground
heat exchanger
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Development of the Desiccant Air-conditioning System Combined with Heat Pump
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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.
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Development of Radiation Panel Cooling System with Natural Cross Ventilation

IRILF— - RIBRRECH LA TRIVF—RIFEE
VAT LDOBEDO—RELT. BRBRIEEDBER
IXRILF—FIAEREENTND. AV AT LTIE,
ADEBEINAEZRIE S U ASUD RIFERHAC (.
FICBRICKDBNRIBEZENICRAREALT.
BADN TERRIGREZTI. BESE/(RIVIE
EADEEET. BEICKDERDOSIDRETS
BICFAL. RACTHRETETERESH SDMRE e :
BENZEHBEBDET D, System picture

AR OZERDBSREDINHRNEH —
HBEATDEA

s RIL
BB ZERA
BRI R DEPPRE DR

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

Concept of radiation panel cooling system with natural cross
ventilation

HDE (:F) ﬁﬁﬁg C. Kato Lab. nhttp/ickatolab.is.u-tokyo.ac.jp/
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Measuring Aerodynamics 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. 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.
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Pressure isosurfaces with velocity magnitude

““:l (ﬁg) ﬁﬂ:%i/ %#ﬁﬁ%i Ke.Kawaguchi Lab./Imai Lab. http://space.iis.u-tokyo.ac.jp/  http://www.imai-lab.iis.u-tokyo.ac.jp/
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Tensegrity Frame System/White Rhino
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A tensegrity system has been appealing to many designers due to its applicability
to building structures with unique appearances. Its complicated self-stress nature,
however, has prevented its application. Tensegrity systems, with their unique
appearance, have been appealing to many designers. However their complicated
self-stress nature and extreme flexibility has meant they could not be used for
the structural skeleton of a building. Through a careful investigation of a simplex Exterior view Interior view
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.
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Eﬁﬁ%i Kishi Lab. http://wdnsword.iis.u-tokyo.ac.jp/
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Estimating the Surface Quality of Concrete on a Mock-up Bridge
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A mock-up bridge with 20 piers (length 17.5 m, width 3 m, height 2.5 m) was fabricated to estimate the surface quality of concrete based on

the level of an actual structure. The surface quality of concrete was examined using the Torrent method for air permeability, water adsorption
test, Schmidt hammer for compressive strength, etc., based on various NDT inspections.

Estimation of surface air permeability
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Developing Crack Self-healing Concrete
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Recently, the field of crack self-healing materials has been considered to be a new area of materials research. At Chiba Experimental Station,
various water-retaining containers using self-healing concrete with a range of chemical compositions have been fabricated to estimate the
sealing effect of cementitious re-crystallization for water leaks. These intelligent materials are new-generation concretes that improve the
durability of RC.

e,

(a) Craking I (b) After 3 days

Crack inducing process

(c) After 7 days (d) After 33 days

Process of crack self-healing on concrete at water/binder ratio of 0.47
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Marine Ecosystem Engineering Lab. (Kitazawa Lab.) nttp:/mefe.iis.u-tokyo ac jp/index.html

EEAILEISERE A O I E B DORF

Development of a Submergible Fish Cage for Adjusting the Shipment Time of Cultured Fish

FUUT(F. ECZEAFETEBINTVDN, EHZELTSETET Silver salmon can survive even during summer seasons if its cage is
KEERIFRTEICKSOT. BIEHEEREHECEEL. HEREs submerged in lower temperature depth. The stability of the cage by
3T ENTED, 2T, HETHKEICST DIERERIC LD, 1 injecting and ejecting air through flexible hoses was examined by
' ° e e - L: . water tank testing, and then field testing was carried out. As a
W%ﬁ@ﬁﬂ%I’“I*TI'\—Z’\O).‘@HFmIL&%),#,?B:T:ﬁi%%ﬁﬁ%b\ RBHAR result, the shipment time of silver salmon could be adjusted until the
Z{IDlc. ZDHER. KWEDODEWIBICEEZEZLTSE. 8AHEET middle of August.
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The vertical profile of water temperature in the area of field testing (upper), a 1/3.64 model of a
cage for water tank testing (lower, left), and a submergible cage for silver salmon in Onagawa Bay
(lowver, right)

ﬁmﬁﬁ%i Suda Lab. http:/aww.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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Test track facilities are used to study motion and vibration control of railway
vehicles. Using a full scale test track (about 100m in length), actual bogies can
travel on a straight line, a transition curve, and a steady curve (R 48.3m). Wheel/
rail contact patches are measured and abnormal vehicle states originating in
bogies of 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 and wheel rail tribology including wet environment.

Chiba test track (full scale)
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Adjustable Automatic Platform Gate
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Recently, platform screen door and automatic platform gate are
placed in the train station in the urban area for the safety and the
smooth movement. On the other hand, the fact that it does not
correspond to different type of train cars makes the placement
difficult. This research suggests a new method of automatic platform
gate that has adjustability to any arrangement of passenger’s door.

Experimental adjustable automatic Acceptability evaluation experiment
platform gate

RHAAZE RUREEVU T «HAREYS— (ITSEVH-)

Suda Lab./Advanced MObl/Ity Research Center (/TS Center) http://www.nozomi.iis.u-tokyo.ac.jp/  http:/www.its.iis.u-tokyo.ac.jp/
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Experimental Intersection
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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 Transport System (ITS) such as safe driving

assistance system with collaboration by industry, academia, and
government.

Experimental intersection

ﬁﬂﬂﬁﬁd’gi/cpﬁﬁﬁy’?,i Suda Lab./K. Nakano Lab. http://www.nozomi.iis.u-tokyo.ac.jo/ http:/Awww.knakanolab.iis.u-tokyo.ac.jp/
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Energy Saving Urban Transport System "Eco-Ride"
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To demonstrate the effectiveness of next generation's short distance public
transport system called the Eco-Ride, which targets the lower energy
consumption and lower construction cost by the potential energy cost the
test track of about 100 meters has been installed in Chiba Experiment
Station. A basic track performance and the adaptability to public traffic Test track of Eco-Ride
system are verified with facilities and the vehicle of the full scale.
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Developing a High-efficiency Coal Gasifier: High-flux Solids Circulation with a Large-scale Triple-bed

Combined Circulating Fluidized Bed (TBCFB)

THERBARAZCGEGREBORRD D, BOBFTHDIIF—.
KEJAREFTHDTIREE. REFTH DS P —D SEREN
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Experimental Apparatus of a large-scale triple bed
combined circulating fluidized bed consisting of riser,
downer and bubbling fluidized bed

sand from riser

We have constructed a large-scale triple-bed combined circulating
fluidized bed (TBCFB), consisting of a riser, a downer, and a bubbling
fluidized bed as a cold model for an efficient coal gasifier. We
developed: 1) a high-flux solids circulation system with riser, downer,
and bubbling fluidized bed, and 2) a coal feeder in the downer inlet.
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Schematic image of the coal feeder and downer mixer Solids mass flux (Gs) as a function of riser gas

velocity (Uy)

qzﬁﬁﬁ%i K. Nakano Lab. http://www.knakanolab.iis.u-tokyo.ac.jp/
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Cooperative Multi-modal Mobility Experimental Field
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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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q:gﬁﬁ%i Y. Nakano Lab. http://sismo.iis.u-tokyo.ac.jp/

EaEREEZ SURCIEFRBOENEGE (CX 9 D RHE LERFE

Development of Seismic Rehabilitation Scheme of RC Frames with Unreinforced Masonry Infill for Out-of-

Plane Collapse

EHREEEREZSORCESMBENRE U TEAOEA S REEZ/LE
I AMEMEDEORFEZBE L ML - Ry EOEBRHERRFRD
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A shaking table test, a part of international joint research project
with Turkey and Germany, is carried out to develop a seismic
rehabilitation scheme of RC frame with an URM wall for
strengthening its out-of-plane capacity. Both non-rehabilitated
specimen and rehabilitated specimen are tested on shaking table.
From the results, the effectiveness of a rehabilitation scheme was
verified.

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

XA > O U — MEEI OB HRITRESIEHESRER

Experimental Study on Residual Axial Capacity of RC Column

BEHO O U — MEFEM DRI IR U e R OMORTIENFHE A=
BEITHILZENE LT, RURRROEC DM NENERLEE D1
FHENRE U TNHREEZTofce ARERDIERNS. BELZE#S
RIFRESFIARN CBE T DRERDF SN, TOZHMEDRENT,

This experimental study is carried out to establish methodologies to
evaluate the residual axial capacity of RC column after shear failure.
The specimen consists of longitudinal and transverse reinforcements
which are a major component to resist axial load after shear failure.
An evaluation formula proposed by our research group showed a
good agreement with test results.

Test set up (left), specimen during loading (right)
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%ﬁﬁj’?i Maki Lab. http://makilab.iis.u-tokyo.ac.jp/
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Wide-area, High-accuracy, and Long-term Underwater Observation Method Based on Collaboration of
Multiple Autonomous Platforms

AUV (BEEBHORY b) WBEAT—Y3aVEDEREEFRIS Y b I+ —
LOEEICKD. L. SFE. REEOEREEREF AOMAFRFEICEOHE
ATWVD. EEYTHREELUT. AUWVEBRRT—Y 3 VOEEIC K DBRER.
. ERNSA—FDOBE-YYEY T, BRAT—Y3aUNDRyFUIH
KUFHEMIREC K DAUVORERN. T U TERBAUVODEEC XD LEESRAE
HEFEND

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

wﬂzliﬁﬁ??.i Yanagimoto Lab. http:/avww.yanlab.iis.u-tokyo.ac.jp/

AENLICBIDERIBEDT-HDHET / LOHIF

Acquisition of Material Genome for Structural Metals under Hot Forming

FARDRIRL & BB DRILIF. BREMTIICRES
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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 3
obtained by the compression tests. Compression (a) Cam-plastometer (b) Multistage and high-speed compression testing
tests are continuously performed at Chiba machine

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 high-speed hydraulic servo

compression testing machine shown in (b).

°|
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1IS Ocean Engineering Basin
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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.

LUnderfiater Robot

€Oz Storage 7~

-
Meothane Hydrate

Offshore Oil Development

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

BEIE. B R BRICKOBEENCHULSEST D, KloBEZE
AT DHEBROSNTND ). LEEICHIc2BEBERES2DIFE
HTHRE#ETH D, BEIF. KEKEICT, E. K. ANCK>TERE
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[CEREBEUCBEBRARYAIJOK/I WA RY TS—LU—FTH D, KR
[T, BEEFEYA OB Y—ZRWUE— MY VIICLD
BEEHAIFEDHFAEZTO TV,

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

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.

BEBEAREIRIVT—FIAY AT LORF

Development of Ocean Renewable Energy Utilization System

TEEICIE. FLEA. BR. MRS EBETREIRILF—ERIEECEET D, LHL. B
EMRETIRIVF—RBIRILF—BEMEL. RIEOBRUWVBECSVT, BEAREIRILF—F]
RAYRAT LORAEDESICEY AT LOBEIR MEDRERTRTH D, AT TIE. HEE
EROFRICE U cENRKESHEIZ Y MEAVDHRAEBY AT LZRFE LTS, BE
&, BEMKEZAVDHRAEY AT LORERRTH D,

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.

Tidal current power generator with two vertical axis rotors in
Sabusawa channel in Shiogama city
I 10
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