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【提出用】

Where we are
Y-Lab is located in the LEAP of Institute of Industrial Science 
in Kashiwa campus. 

Open Campus
Visualization of water cycle with 
spherical display helps visitors 
understand research topics.

Office
There are some opportunities 
which Y-lab members can gather 
and discuss intensively.

Isotope Experiment Room
Y-Lab is fully equipped with 
experimental instruments including 
mass and laser spectrometers.

Reception Space
Lab members often take a rest and 
chat with others here.

What we do

Academic Conferences
Y-Lab members actively make 
presentations at academic 
conferences and share our results.

International Members
Members from various countries 
have lively discussions on their 
research topics.

Provision of useful information for climate change through 
understanding climate system using model development and its 

application

Climate

Water Cycle

Estimation of local precipitation 
based on numerical simulation with AI

Contribution to world water resource management and disaster 
mitigation through representation and prediction of water cycle 

based on model development and its application 

Isotope

Development of methods for climate reconstruction and 
improvement of model accuracy with isotope and seeking better 

understanding of climate system 

Integrated Land Simulator(ILS)

Real-time numerical flood prediction by 
“Today’s Earth” system

Y-Lab contributes to the society by understanding of climate and water cycle. 

Developing a faster emulator for 
MATSIRO, capturing its essential features

We study the Earth from viewpoints of climate, water, and isotopes to make contributions to
understanding of climate system and prevention of water-related disasters.

Simulated precipitation isotopes by 
ocean-atmosphere coupled isotope
model compared with observation

After Fukushima accident
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MATSIRO

Emulator

Modeled tritium in precipitation
Konan

MisasaHongo, Kashiwa, Tsukuba, Yokosuka

Climate System and Water Cycle S104 (Kashiwa)
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Space Strategy Fund: Developing Advanced Design and Manufacturing Technology for 
Huge and Low-cost Fuel Tank Made by Carbon Finer Reinforce Thermo-plastic by DX

• Toughness to prevent micro-
cracks by thermal shock

• Low thermal expansion as 
carbon fiber to protect 
delamination

• High moldability
• Application for pipe members

Advantage of CF/LCP Tape Manufacturing by ATP

Aircraft members

CF/PEEK boring pipe

Curved placement of CF/LCP tape

Mutual collaborations are tightly bound on the 
digital engineering platform to develop material, 
design, manufacturing and inspection technologies. 
Multi-scale simulation sets off the collaboration 
efficiently.

Carbon Fiber Reinforced Thermo-plastic Optimum Desing of Self-seal Bonding

Manufacturing by Automated Tape Placemnet (ATP)

Optimu design search by AI
ATP head
Tape width ｼ ～2 inch
Number of tapes 8

●Tape tension control

Qualification 
by In-line monitoring 

Lengthþ鰐7.9m
Outer Diameter : 

5.2 m
Mass weight:

3.4ton

Thrust force 
transfer unit

Proof Pressureþ鰐
0.5 MPa x 5

Thrust Forceþ鰐
5,000KNｘ2

Drastic Change to CFRTP Type 5 Tank

Materials:
・LCP/CF tape property control

Manufacturing:
・Type 5 of 5 m diameter
・ATP technique by high manufacturing efficiency with precision and consolidation 
・Reliability of CFRP bonding interfaces cylinder/dome, manhole/dome and 

cylinder/thrust force transfer unit  
Inspection:
・In-process monitoring with ATP
・Setting acceptable error range by simulations of strength estimation and 

manufacturing process
・Non-destructive inspection on bonding interfaces

Design:
・Prediction of micro-crack by thermal shock
・Optimum design of CFRP members bonding

Thrust force 
transfer unit

Aluminum Tank Type 5 Tank

Lengthþ鰐7.9m
Outer Diameter : 

5.2 m
Mass weight:

1.2ton

Thermal homogeneity 
in manufacturing

CF/LCP tape 
bobbin

Cramp unit

Feed unit

Cutting unit

Heating unit
Compaction 
roller unit

ATP head

Monitoring 
unit

Monitor

Gap

Torsion

Particle

Overwrap

Carbon Fiber Reinforced Plastic, Multi-scale Modeling Be301




