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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 1IS 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 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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A Multiple-source and Multiple-use Heat Pump system (MMHP system) connects multiple heat sources (solar heat, ground source, etc.) and
multiple uses (cooling, heating, and hot water) with water loops. Solar heat has a large output, but its available time is limited. A ground
source has a small output, but its available time is unlimited. The MMHP system’s components compensate for the disadvantages of each
method to achieve high-efficiency operation. In this research, experiments were carried out with an actual scale MMHP system.

Sol-air heat pump Cooling and heating heat pump

MMHP system Hot water dispenser Geothermal heat exchanger
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Development of Desiccant Air-conditioning System Combined with Heat Pump
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BICHERATEZEWEDT VAV FEFAARZRAFE LTS,

A desiccant cooling system is considered to be suitable for improving Indoor Air Quality (IAQ) due to its superior humidity control performance,

which decreases health risks associated with mold growth. The purpose of this research is to evaluate practicality and methods of combining
desiccant cooling system and heat pump that also improve energy efficiency.

Test Room Heat Pump Desiccant Cooling System

Photograph of system Diagram of system
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Development of Radiation Panel Cooling System with Natural Cross Ventilation
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BENZERCBIcBDET D, Photograph of System

Recently, it has been proposed to use natural energy for energy conservation in
buildings. The concept of this system uses both natural ventilation and radiation panel
cooling to introduce outdoor air into indoor thermal conditions as naturally as possible.
A radiation panel can be used if outdoor air temperature is higher than indoor
temperature, making energy conservation and dehumidification possible with this
system.

HDE (:F) ﬁﬁ%g C. Kato Lab. nhttp:/ickatolab.is.u-tokyo.ac.jp/
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Measuring 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. 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
date seem to be quite promising.
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Concept of radiation panel cooling system with natural cross
ventilation

Instantaneous Vortex Structures

“||:|ﬁﬁ??.§/'%#ﬁﬁ?¥§ Kawaguch/ Lab./Imai Lab. http://space.iis.u-tokyo.ac.jp/
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Tension Strut Dome System/White Rhino

Exterior View

Interior View
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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
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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Estimating the Surface Quality of Concrete on a Mock-up Bridge
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Estimation of surface air permeability

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, Mock-up bridge
water adsorption test, Schmidt hammer for compressive strength, etc., based on various

NDT inspections.
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Developing Crack Self-healing Concrete
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(a) Cracking (b) After 3 days

Crack inducing process

Recently, the field of crack self-healing materials has been considered to be a new area

of materials research. At the Chiba Experimental Station, various water-retaining

containers using self-healing concrete with a range of chemical compositions have been (©) After 7 days (d) After 33 days
fabricated to estimate the sealing effect of cementitious re-crystallization for water  process of crack self-healing on concrete at water/binder ratio of
leaks. These intelligent materials are new-generation concretes that improve the (47

durability of RC.

BFERRTIFAAE (LFEHRRE)

Marine Ecosystem Engineering Laboratory (Kitazawa Laboratory) http:/mefe.iis.u-tokyo.ac jp/index html
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Fishing Gear Flotation/Submersion System
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Labor savings and energy savings are required in the future
development of set net fisheries and aquaculture. Innovative fishing
gear such as automated net-hauling systems and submergible fish

cages have been developed through water tank testing in the Ocean
Engineering Basin. As a result, feasible fishing gear and data required

Automated flotation/submersion system of box chamber net and submergible fish for their safe design have been obtained.

cage with auto-feeding barge.

|4
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ERULRENFEICKIDKEME
Treating Wastewater with an Electrochemical
Method
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Electrolysis produces oxygen and hydrogen, which are supplied to
hypoxic waters and used for energy, respectively. Dissolved inorganic
nitrogen is also decomposed into nitrogen gas. General metallic
electrodes are expensive and dissolve in water during prolonged use.
The present study focuses on developing charcoal enclosed electrodes,
which can clean wastewater using electrolysis.

Wastewater treatment using charcoal enclosed electrodes

BNZERNWTHRZHET Hi0RFE

Development of Motion-controlled Ship with Wave Energy Converter

O OHOME EERTRILF—DOFRZMIS B/ EMERELE T,
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A small motion-controlled ship with an wave energy converter has
been developed. The vessel consists of a cabin and floats, and the
relative motion between them generates energy. The motion of the
cabin is controlled using the energy. Water-tank tests were carried out
to examine the relationship between relative motion and energy

production.
Tank model test with a small motion-controlled ship with wave energy converter
iﬂﬂﬂﬁﬁﬁg/gﬁ ﬁﬁ%g JBH : http://www.sakoda-lab.iis.u-tokyo.ac.jp/sakoda/index-sakoda.html
Sakoda Lab./Mochidzuki Lab. 28 : http://www.biomass.iis.u-tokyo.ac.jp/
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Sustainable Use of Biomass

This work deals with the development of key
technologies for the sustainable use of biomass,
system design and demonstrations. Focusing on
lingocellulosic biorefinery, we designed methods
for efficient pretreatment and simultaneous
saccharification and fermentation to obtain
bioethanol from rice straw. After evaluating a local
community-based bioethanol system with a

Fundamental research at IIS Chiba with field demonstrations towards sustainable biomass utilization simulation, proposed systems were demonstrated
in the field under domestic and international
collaboration.
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Institute of Industrial Science Chiba Test Track and Experimental Equipment for Railway Vehicles
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Experiment platform ( 1/10 scale)

Test track facilities are used to study railway vehicle motion and
vibration control. Using a full-scale test track (about 100 m in
length), actual bogies can travel on a straight line, a transition curve,
and a fixed curve (R 48.3 m). Wheel/rail contact patches are
measured and abnormal vehicle states originating from the bogies
are detected. Using a 1/10 scale platform, a scale-model bogie can
also be operated and studied. Research is being carried out on the
effects of changing track and vehicle conditions and on an
innovative bogie running system.

Chiba test track (full scale)

SRIFNIE T ZEE R — L
Adjustable Automatic Platform Gate

Experimental adjustable automatic
platform gate

Acceptability evaluation experiment

TZEWRDIEH. M—LRT - IR—LMDFRENLH > TULND, SHRE
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Recently, platform screen doors and automatic platform gates have
been installed in urban train stations to improve safety and
passenger flows. However, the fact that they cannot adapt to
different types of train car makes installation difficult. This research
suggests a new automatic platform gate that adjusts to any
passenger door arrangement.

RHAAZE FTEEEYT (R EYY— (ITSEYS-)

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

KERR3SEESHE

Experimental Intersection

http:/Awww.nozomi.iis.u-tokyo.ac.jp/  http://www.its.iis.u-tokyo.ac.jp/
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DITSOMRZIF U, HIcBREEGLIEY AT LRUESRRICET SMREL(C

HENTWL3,

An experimental intersection with traffic lights reproduces an actual road
environment. This allows experiments to be conducted that would be difficult to
perform in a road Transport System (ITS), such as on a safe driving assistance
system being developed in collaboration by industry, academia, and government.

Experimental Intersection
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Eco-Ride Energy-saving Urban Transport System

MBEIRIF—FRICKRDEIRILF—HE - BERIX MZERIC. RIEADEERAHE
TBYATLEVTHELTCVWD [TO54 R OBWMZRILT Dlcth. TERRAER
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RO M UEmZ AWV TEHE - #&5EZ{T> L\,

To demonstrate the effectiveness of a next-generation short-distance public transport
system called Eco-Ride, which targets low energy consumption and construction costs, a
100-meter test track has been installed at the Chiba Experiment Station. It allows basic
track performance and adaptability to public traffic systems to be verified with full-scale
facilities and vehicles.

Eco-Ride test track

=2 I\y ﬁﬁj’%g Thornton Lab. ocean.iis.u-tokyo.ac.jp

BHRAFRDZDEMD 3

In Situ Multi-element Chemical Analysis at Sea

FEERT., L—Y%#E> TRFPHEBYICTIS A%
BIUL. ZOXRERHKAINIT DT ET. SENDHD
ZZ DG CTRNDEHAFEZRRLTVE T, 3000m
DRETEZ D, RIHEEEI-SEA (In-situ Seafloor
Element Analyzer) ZF% L. REHERZELTE
FRE., RESARBENDILAZEE UHAZED
TVEY,

We are investigating the application of laser-
induced plasmas for in situ multi-element analysis of
solids and liquids at sea. We have developed and
deployed a 3000 m depth-rated LIBS device, and are
currently working to apply LIBS for marine mineral
and pollution-monitoring surveys.

Application of laser-induced plasmas for in situ chemical analysis and testing of I-SEA at Kagoshima bay
(right)

BRI EYYL1370ERENSHAE
Continuous Survey of '¥’Cs Distribution in Underwater
Sediments

01ME3BDBEE—FEREBHICKD. MEEPEIAICHEEIN. TO—EREE
NERNAALR, LERICES T, [EREDIKRERIET D, AR TIEMED
SHRMTEIREHRHAIRBZRRE L. INEE > CEREORSHEYE ZERINIC
SHRITABEEEMELCVE T, Fle, NEZEMXEBOHAREL. Il BOREAEZ
KELTVET,

We have developed a ship-towed gamma radiation measurement system that
performs continuous measurements of radioactivity on the seafloor over long
distances. The system has been deployed to monitor the east coast of Japan, with
efforts focused around regions affected by the nuclear accident. A smaller version
of the device has been developed and deployed in rivers and lakes.

Distribution of radioactive Caesium anomalies measured within 20 km
of the Fukushima-Daiichi nuclear power plant. The detailed view
shows an anomaly at the base of an 8 m high cliff.
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High-altitude 3D Visual Mapping of the Seafloor

BEOEREAE. BERE2-3MOESENSY Y EYIZITOIMENG DD, FETE
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Yy MRy EVIICHRALTVET,

Color imaging of the seafloor is typically restricted to ranges between 2 and 3 m, which
in turn limits the areas that can be mapped. We are developing an 8 to 10 m long-range
3D color imaging system for application to wide-area mapping of mineral deposits and
surveys of deep-sea benthic habitats.

3D reconstruction of the C0014C artificial hydrothermal vent
in the Iheya-North Field. White spots are individual squat
lobsters that have colonized the area.

NIHVISA OB TRE

Survey of Manganese Crusts

NYAVOSAME BEE1 ~20emTLEEDBREZREY DI TI . BHORY b
EoTCLEAICES>T. I5X MOEZERNICEARD D, ISAMNEDESZEAT S
HBERKEL, HNELDD ZR/NDIRTEEGY v EV IREZE O RBEFEZRFEL T
WE T, SETTERBEDELCHDBEHFBL. WNNSHEIv oY aVICHHREBIL
ERPRRBILEETT «—I)L REEZRELTVE T,

Manganese crusts form a 1-20 cm thick layer of deposit over vast regions of the seafloor.
We are developing a method to survey the crusts using underwater robots equipped with
an acoustic sensor and 3D visual mapping system to measure not only surface
distribution, but also to look beneath the seafloor to measure their thickness and so
determine their volume.

Example of survey results using acoustic and visual sensors

at No. 5 Takuyo seamount

iﬁﬁﬁj’ﬁi Tsutsumi Lab. http://www.energy.iis.u-tokyo.ac.jp/tsutsumi/

R EZEGR T ALIFRR « XKE=ERERTBEICLDKRERFRIRY A T LORFE
Developing a High-efficiency Coal Gasifier: High-flux Solids Circulation with a Large-scale Triple-bed

Combined Circulating Fluidized Bed (TBCFB)

REREGR A RICESRBORRDD. BNHEFETHDIIF—. We have constructed a large-scale triple-bed combined circulating
KERGSHALIFETHATARHE. MERETHAS A F—h SEREIN fluidized bed (TBCFB), consisting of riser, downer, and bubbling
- SERARHAZEFEO I—IU REFIVEERL, 1) SAH—- 4™ fluidized bed as a cold model for an efficient coal gasifier. We are

F—-TUAREBBOE TREOREFKRFZEIRT 22 AT LD, 2)
FOF—AOTOARBEHEDRRZITOTND, downer inlet.

Experimental Apparatus of a large-scale triple-bed
combined circulating fluidized bed consisting of riser,

downer, and bubbling fluidized bed Schematic image of coal feeder and downer mixer

Solids mass flux (Gs) as a function of riser gas velocity
Us)

currently developing: 1) a high-flux solids circulation system with
riser, downer, and bubbling fluidized bed, and 2) a coal feeder in the

|8
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I:PE (/A) Eﬁg{g K. Nakano Lab. http://www.knakanolab.iis.u-tokyo.ac.jp/

WIS B DO EMIRENRET~DEH

Applying Independent Component Analysis Vehicle Vibrations

HEREE, /). BEESED 54 U DIRELE ERAKIREIFZ R D#E
EEOIRBIET CHIID DT (ICA) ZERATRIEERELTVD,
EFMEEEURICAZEL T, BHill, BECED FFoNcilhREst
HEDQEVUH D, REIFEDHEE. ERORELEZETD LN T
[CHD. 2EHHEAE L MRETE T IV E AUV e BRI EIERT & R
([CTFEESRERFR S ERIR 7 UV CSRERIC K DEERBHTE DRIFA R = 4%
LTV,

The view of a ICA method. . U
analysis of the vibration.

:F'*:f:kﬁﬁﬁg Y. Nakano Lab. http://sismo.iis.u-tokyo.ac.jp/

B aETEEEZ S URCIERBOME LT

We are applying Independent Component Analysis (ICA) to analyze
railway vehicle vibrations. Using ICA to consider dynamic properties,
several vibration sources including rail irregularities, aerodynamic
force, and flexibility of a car body can be separated from measured
acceleration signals generated by vehicles. In recent studies, vertical
track irregularities have been estimated using ICA with numerical
simulations for a half car model. Experiments have also been carried
out using a test truck and bogie at the Chiba experimental space to
verify the feasibility of the method.

The bogie used for the experiment.

A wave form comparison between experiment and

Seismic Performance Evaluation of RC Frames with Unreinforced Masonry Infill

Test setup (left), measured principal compressive strains of URM wall (right)

EaiiRGEE = SOROGERBOEA LGN DM R EREFHEF EDRFE
ZBENE LT, BEEZ1/AICH\ U BRAOEA L BN DIEEZER
DR UEERBRZEIT ol ARBRICKDE/SNICRCER DRSSP
B4D7OvI1=y FOEBEOFHICKD, HBRIADEIEANZX
LK 7ZFHET D Z LD HFT .

This study evaluates the seismic capacity of a RC frame with an URM
wall using 1/4 scale specimens under in-plane loading. From the test
results, the failure mechanism and lateral strength are investigated

based on curvature distribution along RC columns and principal
compressive strains of the URM wall.

XA Y UV — MERFIBEH ORI UBIN S ERFFM 5

Experimental Study on Crack Propagation Caused by Earthquake Damage to RC Structural Members

Front view of Specimen (left), Rear view of Specimen (right)

#$%EA O U U — MERERSEM ORI UEINEERBIEZXBRH
[CEHE L. BMAENINT20UENEERETIVICOVWTRET LT,
ARERTIF. RHNHRIKCE U DT EAMOUEINDERZSFHIC
BHiUc, COBRZAVT. HIFOUEINER. IR0 UBINREER
DIV IU—REE, HIFEAKOUENDOERBEZ(LRICEB UL
OUEINRTERET IV ZRE LI

A quantitative analysis of crack propagation in RC members was
carried out through static loading tests. Based on the results, a new

model for estimating crack length propagation that considers crack
spacing, crack strain distribution, and crack direction is proposed.
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ﬁ'ﬁﬂaﬁﬁﬁi Maeda Lab. nhttp://maedam.iis.u-tokyo.ac.jp/

WFETFE—LBREICKD VY IV DESHERR

Applying Electron Beam Melting to Purify Silicon

Polycrystalline silicon ingot (100 kg) Electron beam melting equipment

FEFKETOCATERAVUIDVERICHT DEHBEDE3%ED
EDNTHED, RSy IZFLHETDIRISYTEHEBALTWVD,
—A. YUIVEROTNECRI S v JOBFRAIRET T, HEHERE
EBEDOTWVD, ZITEFE—LBEEE (EB) [CKDRS Y IBHEE
EENMIRERZEEDE, BIXANCOYU IV UY A I)L%
AlREE T HRBRTOEADIHFEZIToTLD,

The material yield of Si semiconductor production is estimated to be
3%, and increasing quantities of scrap including sludge are being
discarded. Meanwhile, declining prices of Si are becoming a liability
for recycling, resulting in problems when disposing of scrap. We are
developing an inexpensive refining process that combines sludge
treatment and high-speed impurity removal using electron beam

melting.

%ﬁﬁ;{g Maki Lab. http://makilab.iis.u-tokyo.ac.jp/
BiEEBEhOR Y M KB EMITBIRIRIED IR TERIEFE

Obtaining 3D Images of a Rough Seafloor through an Autonomous
Robotic Survey

AUV (BEEESBHOIRY b) ([CKD. BERHKIHEC ATYEEDEMEBRRIBZLEISED
SRTERILT DFEZHFET D, HHELIFTHELRELERICERINTED KD, AUVICIF
TAELIFTHELABAEICHEAXRSZEHT D, TLUTUT7ILY A LICHRARNZRAL. BE
HNICBEAT DI LT, SREBERLENY YEYIZRIRT Do AUV Tri-TONZRAUoKERER. R
R B U CREZED TLD,

A method is being developed using an Autonomous Underwater Vehicle (AUV) to image a
rough seafloor, for example, around a hydrothermal vent, and artificial environments. The
AUV has a camera looking forward, as well as downward, to observe vertical walls.
Unobserved areas are identified by the AUV on site and the vehicle attempts to carry out
observations. The method is undergoing trials with the AUV Tri-TON.

E%ﬁﬁﬁg Meguro Lab. http://risk-mg.iis.u-tokyo.ac.jp/top/top.html

RICIEVERSENOMRMEZIHET SEH L THIEOHRA

AUV Tri-TON during sea experiments (Kagoshima Bay)

Technology and Promotion System for Retrofitting Masonry Structures — To Solve the Most Important

Problem in the Field of Disaster Management in the World

MR CHERREZERMT 2(CF. BHEOALCHRMTAFIEEMEZANT. BO5T
i U TECEYOMRMEE LRI RTH D, tEICH U TROMEISFEYN. LY AYEF
LLVA (7 RREWVD), APTOYIEEZES LIFTOLHEBEEFIENDEM TH D,
BERMRECIF. REOHMZEE X TRRI DEIMEHIFEICK T, TOMERX DR
ROFREDEFR = BIETHRZREL TS,

Masonry is highly vulnerable to earthquakes. Past and recent experiences have demonstrated
the poor performance of unreinforced masonry buildings, resulting in complete collapse and
large numbers of casualties.

The retrofitting technique and social promotion system proposed in this study aim to solve the
most important problem in the field of disaster management in the world.

Full-scale shaking table test (Left: Retrofitted with PP-band,
Right: Non-retrofitted)

|1o
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wﬂziﬁﬁﬁi Yanagimoto Lab. http:/Awvww.yanlab.iis.u-tokyo.ac.jp/

EEDEBRUAREDZ DIZERER
In-situ Observations of Semisolid Metal State

AR - FREMNTOOREMZIRD LT, FariIRREDZDGEERT 5 A2017 was observed in situ using hot-stage microscopy. The figure
CIREETHD. A2017D/N\EZE:EEMEEREL). FEH SEARIEE shows the following: (a) In a semisolid temperature range, new
[CETIMEL. HBOEDBFHHSRE UL BN EBEL-, A20170D grains are formed when collecting several crystal grains. (b) The
. :E" e “ ! = e e . grain boundary becomes thicker as temperature increases. (c) The
HEWBEES100)'5638CTHD. MO SEEMREAADEBRM  grain gradually becomes spheroidized.
FEHSEDHISERINRETD. MEE EBITRRNENER UKFTZE R

MU, RENICIEBRUENERAO2EZED K S(C1ED.

(@)403T  (b)510C () 514C (d) 520C

(a) Hot-stage microscopy (b) In situ A2017 observation using hot-stage microscopy

*ﬁ#ﬁﬁﬁg Yokoi Lab. http:/aww.iis.u-tokyo.ac.jp/~hiyokoi/

NIWTHERRICH T D1 Y — FAZIBIE DRI LEER

Visualization Analyses of Insert Molding Process during Pulp Injection Molding

INVTEHRR (PIM) [F. SHREHEM ZRW A VY —h
MDA TH D EDFBD—DOTH D, CITREREP
R, MEEDPIMA VY — bREZRICDOWT. M mEESE
2 (ER) BIUFARIEER (BR) [CKDBERABIRLR
ERBEEREDREZR Ul WBMICKO>TEBE LT
OV FEFDERBEIN. HAZmOAERZERD LRI &R
EFOEENEANICASHITIE DT,

Pulp Injection Molding (PIM) enables insert molding using
various insert materials. In this study, we carried out cross-
sectional observations (left figure) and visualizations (right
figure) of PIM insert-molded products consisting of insert
materials such as oxhide, cotton cloth, and coated paper to
review the correlation between type of insert material
used and flow behavior of PIM material. Different flow
front behaviors were observed with different insert
materials, confirming t-hat the type of insert ma.terlal a: Cotton cloth, b: Oxhide, ¢: Coated paper (b) Wood-free paper
affects flow front behavior and subsequent generation of d-g: Wood-free paper (different thickness)

internal voids in molded products.

(a) Cotton cloth and oxhide

Cross-sectional observation of PIM insert molded Material flow behavior at flow front during
products the insert molding process
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Mﬁﬁﬁi Rheem Lab. nhttp//seasat.iis.u-tokyo.ac.jp/rheem/

RRAXZEERNARAFTEETIRKIE (£EH
KiE)

1IS Ocean Engineering Basin

MIOISBFZEORIM. IRRIEORRES & EFEDORR. BFICD
(3 DBEARERIRIVF—OFA. BEGH. XFVI\1 RL—bE
EOFBFEFRENOELHEED. L<HEHESNTWVD, KHERE.
RE50m. 1B10m. RESmDKEZFL. K. AN BICLDATE
EERHEEZRA. REPKEICSIT DY I OKEEL. RKRBFEE
MOEETALE, EFEEAA. EFREEE. BFERRREICHE
FEFEIMORFEICENEY 555 - #lAIZ1T5,

In recent years, ocean space utilization, relationship between global
environmental changes and oceans, 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 the 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 a multidirectional wave maker,
current generator, and wind blower.

IIS Ocean Engineering Basin

VA4I0BL—YICELBDIY7 IV A LiBESRADI A5 L

Real-time Sea-surface Measurement System Using Active Microwave Remote Sensing

EEIE. & . BRICKDIRE-NICHULSEET 5. XIBHEZE
BT 2HEBRENTVDID. LEHEICHIE2/BHIFHRZSDDIEE
HTHRETH D, BEIE. EERKEICT, A, K. A"NUCK>TERS
NIEALBED SO A I OREEZEHAIT 22 R T L EBEEFEEH
[CEREBUBEEAIR~Y A VORIV A Ry TS5—U—5THh . &
RTIF. BEEFETAIOBEEYY—ZRAVWVCUE— b EYIVITICLD
BEHETAFEDOHRAFEZITO TV,

The sea surface fluctuates spatiotemporally due to wind, waves, and
currents. It is difficult to measure sea surface conditions directly. The
photographs show a system for measuring microwave backscattering
from artificially generated ocean surfaces caused by wind, waves,

and currents in the 1IS Ocean Engineering Basin, and a microwave
pulse Doppler radar for measuring sea surface conditions installed

Microwave Backscattering Measurement System Microwave Pulse Doppler . . . . .
Radar installed off off Hiratsuka in Sagami Bay. A sea-surface observation system using
Hiratsuka active microwave remote sensing is currently under development.

BEBEAREIRIVF—FIAY AT LORRE

Development of Ocean Renewable Energy Utilization System

TEEICIE. FLEA. BR. BREEBETREIRILF—ERIEEICEFET D, LHL. B
EARETIRIVF—RBIRILF—BEMEL. RIEOBRUVBECSVT, BEAREIRILF—F]
BAYRAT LORAEDIEDICIF Y RT AOEIR MEDRERARCTH D, AMERTIE, LHER
EROFRICE U cENRKESHEIZ Y MEAVDTRAEBY AT LZRE LTS, BE
(&, KFEKEZRANDHRAEY AT LOKERETH D,

There are abundant renewable energy sources in oceans such as offshore wind, waves, and
tidal currents. To apply ocean renewable energy, a low-cost system applicable to the low
energy density of sources and severe ocean environment conditions needs to be developed.
Tidal current power generation systems with a high efficiency rotor and hydraulic system

have been developed. The photograph shows a horizontal axis rotor model. Horizontal axis rotor model for tidal current power

generation
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