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The Chiba Experiment Station is part of the Institute of Industrial
Science of the University of Tokyo. The station covers an area of
about 12.7 ha and was established in 1962 when the institute
moved its campus from the city of Chiba to Roppongi where the
former campus was till March, 2001. Its purpose is to accommodate
large-scale research facilities and experimental works that cannot
be carried out on the Komaba II campus in downtown Tokyo.

In the early stages, a pilot blast furnace plant for experimental
use was installed at the station. Laboratories for experiments on
tidal wave/tsunamis, hydraulic and hydrological research, a large
shaking table for earthquake simulation and facilities for laser and
millimeter waves have been built. 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
wave maker and wind tunnel are also now available.   In January
1995, a new research and testing complex with building of
3,563m2 was completed to further the existing and future
activities of the station. Injection molding facilities, a 300kW
electron beam furnace for metal processing, a facility for
composite materials fabrication and other large accommodations,
have been installed in the new building. In March 2002, IIS Ocean
Engineering Basin with dimensions of 50m long, 10m wide and 5m
water depth that can artificially make various ocean conditions
has been built as the replacement of hydraulic and hydrological
research laboratory. Some of these are for particular research
groups of the institute for long-term use and others have been
provided for a specific research undertaking. Research projects are
renewed according to the progress made in respective fields and
to meet societal needs. In recent years some 30 laboratories have
been engaged in roughly 40 projects at the station.
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Research on Deterioration Mechanism of Reinforced Concrete and Development of Countermeasures
by Exposure Tests

UOMOTO, KISHI and kato Lab.  http://uosho.iis.u-tokyo.ac.jp

EPMA

To clarify the deterioration mechanism of reinforced concrete and to
develop countermeasures Exposure tests are performed at Chiba
experiment station and Izu exposure site.  To investigate attack of
harmful ions from environment, not only chemical analysis but also
Electron Probe Micro Analyzer (EPMA) is used to clarify the
movement and contamination of ions within concrete.

Study on Soundness Evaluation of Reinforced
Concrete Based on Cracking Properties

The main task in this deterioration diagnosis of concrete structures is
the visual inspection of the deterioration in appearance of concrete
surface.  In order to quantify the relation between structural
soundness and cracking of RC structures, the loading tests of RC
members were carried out using the hydraulic Servo Loading
Machine.

Research on Repair Method of Deteriorated
Concrete Structures

As repair works of concrete bridges and tunnels increases, the
number of re-deteriorated structures has increased within a short
period of time after repair. Such re-deteriorations are not only
caused by the deterioration of repaired material, but also by the
damaged level of the structure before repair and by the repair
method applied to the structure.  The causes and mechanisms of such
re-deterioration are not clarified yet.  To deal with these problems,
this project investigates the mechanism of re-deterioration of
repaired structures and develops new methods of repair, mostly the
deterioration caused by steel bar corrosion, through exposure tests
at inland and at marine environment. 
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Turbulent Swirling Flow in a Straight Pipe

Kato C. Lab.  http://fluid4.iis.u-tokyo.ac.jp/

CFD Computational Fluid

Dynamics

Swirling flow is an important flow in industry. Many
researchers study this flow using experimental and
computational fluid dynamics. In order to evaluate
computationaly-predicted flow fields, detailed
experimental data are required. We measured three
dimensional velocity distributions and Reynolds stress
components in a straight pipe by a hot wire
anemometer. The shape of hot wire probe is a
boundary layer type for accuracy.

Development of the Desiccant Air-conditioning System Combined
with CO2 Heat Pump

Kato and Ooka Lab.  http://venus.iis.u-tokyo.ac.jp/

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 generated
by mold growth. The purpose of this research is to study the possibility and methods of
combining desiccant cooling system with CO2 heat pump that can improve its energy efficiency
at the same time.

System Picture

System flow of an ideal system combined heat pump
and desiccant cooling system

Development of Geothermal Air-conditioning System using Ground Heat Exchanger utilizing Building
Foundation Pile

30% 10

Ground-source (Geothermal) heat pump (GSHP) systems can achieve
a higher coefficient of performance than the conventional air-source
heat pump (ASHP) systems. However, GSHP systems are not
widespread in Japan because of their expensive boring costs. The
authors have developed a GSHP system that employs the cast-in-
place concrete pile foundations of a building as heat exchangers in
order to reduce the initial boring cost. In this system, eight U-tubes
are arranged around the surface of a cast-in-place concrete pile
foundation.
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Development of New Base Isolation Systems

Kawaguchi Lab.  http://space.iis.u-tokyo.ac.jp/

Base-isolation is one of the most preferable anti-earthquake system.
However because of its high cost it still can not get the popularity
among residensial houses. In the research we are developing new
and low-cost base-isolation systems so that they should be more
adopted to houses.

Development of Portable Personal Air-conditioning Systems for Offices utilizing Natural Ventilation

28

40

A cheap, portable personal air-conditioning system that can provide
sufficient individual thermal comfort for a person without increasing
energy use is proposed. The system is a detached one from the
conventional room HVAC system and is easy to be moved
everywhere in the room. It is also easy to be installed in any kinds of
existing buildings. As a result, the energy consumption of the
ambient air-conditioning machine can be reduced up to 40% in
office.

Visualization of air flow

Study on personal air-conditioning using visualization and CFD

Age of air analysis using CFD
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Superheated Steam Biomass Pyrolysis Process

Sakoda Lab.  http://envchem.iis.u-tokyo.ac.jp/sakoda/index-sakoda.html

Superheated steam pyrolysis is a promising method for obtaining not only charcoal, but
also various chemicals such as phenols from biomass. It can be operated using a simple
and lightweight apparatus, meaning that it can be used as an on-site mobile process. The
pyrolysis mechanism is investigated as well as the separation method of product,
minimization of tar formation, etc.

IIS Ocean Engineering Basin

Kinoshita Lab. / Rheem Lab.  

50m 10m 5m

In recent years, creation of the new ocean space, relationship between
global environmental change and ocean, and development of ocean
resources such as renewable energy, offshore oil and methane hydrate,
have been widely discussed and attracted attention. In this basin,
experiment and observation for the development of the elemental
technology concerning the above-mentioned theme are carried out.
Dimensions of the basin are length of 50 meters, width of 10 meters, water
depth of 5 meters and it can artificially generate various ocean conditions
by wind blower, multidirectional wave maker and current generator
equipped with it.

Circulating Water Channel with Wind Blower and Wave Maker

20 2 1m

2 2.0m/sec

The circulating water channel of 20m length,  2m width and 1m
depth (Max. depth 2m), with wind blower and wave maker. The
maximum velocity of the circulating water is 2m/s. Ship motion,
behavior of offshore and riser pipe and dynamics of AUV under
various artifical ocean conditions.
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A laboratory scale apparatus of steam explosion treatment

Process Design of Biomass Refinery Process for Biomass Town and Development of Biomass Converting
Technique

Sakoda Lab. / Mochidzuki Lab.  http://envchem.iis.u-tokyo.ac.jp/ebr/ebr-index.htm

In order to realize biomass town which is self-sufficient local society
using biomass for needful products and energies, we are trying to
establish a technique designing for biomass refinery process
including the reactions and the separations. We are also trying to
develop elemental technologies and the simulator software
evaluating the feasibility of biomass town. In addition, we are
conducting demonstration study for the pilot scale plant.

Prototype software for biomass town simulator

Experimental Platform with Advanced Guided Vehicle

Suda Lab.  http//www.nozomi.iis.u-tokyo.ac.jp/

1/10

This equipment is in use to investigate dynamics and control for
vehicles with wheel/rail in guided vehicles such us reilway. The modle
vehicle with scale of 1/10 can run tangential and curving track in
which variable track parameter such us cant angle. Studies on
friction control considering wheel/rail contact mechanics and active
controlled vehicle are going with this euipment.

Oberview of experiment platform Variable cant mechanics trackScale model of new concept rail vehicle
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Nakano Lab.  http://sismo.iis.u-tokyo.ac.jp/

30 30

180mm

To establish a simple and cost effective testing technique to
investigate seismic behaviors of RC structures, extremely small
scaled model structures consisting of high performance fiber
reinforced cement composite (HPFRCC) material reinforced
only with longitudinal rebars are fabricated, and their
dynamic behaviors are experimentally investigated. Testing system left and Specimen right

In general, hysteresis models that are applied to a numerical analysis part of
substructure online tests do not refer to the experimental behavior of the
subassemblage under loading test on a real-time basis. The objective of this study
is to develop a new experimental technique for substructure online tests based
on nonlinear hysteretic characteristics estimated with a neural network.

Whole view of Pseudo-dynamic test for two-story structure

Substructure On-Line Test Technique using Non-Linear Histeresis Modelling with Neural Network

.

Masonry buildings with poor seismic performance are still
commonly used in some countries, and such buildings are
often heavily damaged during earthquakes. To develop a
rational structural element enhancing the seismic
performance of brittle unreinforced masonry walls, a new
technique using H-shaped brick which provides the
interlocking mechanism is proposed, and its seismic
behavior is investigated under cyclic loadings.

Normal type Masonry wall Special type Masonry wall

Cyclic Loading Tests of Interlocking Masonry Walls

Simplified Shaking Table Test Methodology using Extremely
Small Scaled Models
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Active -Passive Seismic Isolation Systems for Monocrystal Pullers

Fujita T. Lab.  http://www.iis.u-tokyo.ac.jp/~shima/index.html

AC

Monocrystals for semiconductor devices produced by monocrystal pullers are
easily broken due to even weak earthquakes. To protect the monocrystals and
the monocrystal pullers, active and passive seismic isolation system using linear
motors or AC servomotors has been developed, which can function as an active
isolation system to protect the  monocrystal in weak earthquakes, and can also
function as a passive one to protect the monocrystal puller in strong
earthquakes.

Tension Strut Dome System / White Rhino

Fujii A. Lab. Kawaguchi Lab.

3

Tensegrity system has been appealing many designers its
applicability to the building structures with its unique
appearance. Its complicated self-stress nature, however,
prevented itself from the real application. The precise and
elaborating investigation of structural behavior and
prestress scheme of the basic tensegrity unit, a three-strut
system, enabled us the world first successful construction
of the real tensegrity building. The enclosed area is used
for researches of dynamic systems for vehicles and spatial
structure engineering.

PS-PC Shell Structure/ Mini Rhino

High form work cost and require for special skill in casting process has been
interrupting practical construction of reinforced concrete structures. In the research
commercial precast concrete panels are utilized for the freely assembled and solid
surface with the aid of post tension procedure.

Excitation test for active-passive seismic isolation system
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The measurement of forces acting on the internal
walls of heating cylinders is an important theme in
the analysis of the screw plastication process during
injection molding. The authors have therefore
developed a new torque measurement ring for such
measurements, and conducted the measurements
of not only torque distribution in the cylinder axial
direction, but also average resin pressure in the
solid conveying zone to clarify the effectiveness of
the measurement ring.
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Visualization Analysis of Stagnation Phenomena by Visualization T-die

Yokoi Lab.  http://www.iis.u-tokyo.ac.jp/~hiyokoi/

T

T

T

We developed a visualization T-die (Left figure)
with the aim of detecting stagnation phenomena in
T-dies. By conducting observation experiments of
stagnation phenomena using florescent pigments
and UV lighting, we succeeded in qualitatively
clarifying that melt molecular distribution, viscosity,
and kind of polymers may affect stagnation time
especially at the corner area inside a manifold of T-
die (Right figures).

Measurement of Normal and Shear Forces Loaded on Inner Hole Surface of Heating Cylinder in
Injection Molding Machine

Measurement of force distribution loaded on heating cylinder wall by torque measuring ring

Visualization T-die Observation of stagnation phenomena

Ultra-High Purification of Semiconductor Material by Electron Beam Melting

Maeda Lab.  http://maedam.iis.u-tokyo.ac.jp/

P, Sb, As

Since supply of silicon materials for solar photo-voltaic cells is not sufficient for
the strong demand of its use for solar cells, the development of new technique
for alternative source for semiconductor grade silicon is strongly required. A
refining process for contaminated silicon to upgrade to solar-grade silicon has
been tested. Removal of impurities such as P, Sb and As by electron beam
melting method has been successfully developed. Based on the results, new
metallurgical refining methods in the industrial scale are currently studied.

Electron beam melting equipment Polycrystalline silicon ingot
(100kg)

(1) Torque measurement system

Metering Feed Zone
Compression

(2) Torque profile along cylinder axial
direction under different screw
revolution rates
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Sea Surface Measurement by using Active Microwave Remote Sensing

Rheem Lab.  http://seasat.iis.u-tokyo.ac.jp/rheem/

Behavior Analysis of Underwater Line Structure

1

The rigidity of the underwater line
structure is relatively low, since the
diameter is smaller than the length. And
it is placed in the inhomogeneous
environment. Therefore, its vibrational
mode is very complicated. The
complicated vibrational mode becames a
reason of causing the resonance and
promoting the fatigue of the structure.
In this rearch, the characteristics of the
underwater line structure behavior is
examined more closely and the
numerical simulation method of its
behavior is developed.

The sea surface intensely fluctuates spatiotemporally by wind, wave
and current. It is also very difficult to obtain sea surface information
widely on the method for direct measuring the sea surface. Photo
shows a system of microwave backscattering measurement on the
artificially generated water surface by wind, wave and current. The
effects of wind, wave and current on a microwave backscattering are
investigated in the experiment. From this research, sea surface
measurement algorithm by using active microwave remote sensing
would be developed.

Microwave backscattering measurement system Sea surface wave measurement

Forced oscillation of ocean riser element model Measurement of underwater line structure behavior
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