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In continued pursuit of infinite possibilities — space &
cryogenic equipment business of Nippon Sanso
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Four technologies are the keys to the space and cryogenic equipment business of

Nippon Sanso
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Ever since its foundation in 1910, Nippon
Sanso has steadily acquired unique know-
how and in-depth experience through the
manufacture and supply of industrial gases.
Fully using its infallible technological power
as a base, Nippon Sanso has undertaken
the manufacture of plants in the space and
cryogenic equipment segment, as well as
space environmental test systems and liquid
helium-related systems. Today, Nippon
Sanso enjoys an excellent reputation for its
technology, which is reputed to be at the top
level in the world.

Nippon Sanso will continue to expand its
business segments into various industrial
fields, bringing the company closer to
achieving its hopes and dreams, such as
technology that pursues the great possibilities
embraced by the universe, and technology to
develop a healthy and affluent society.
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Chronology of the space and cryogenic equipment business

of Nippon Sanso
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Research and development of the helium liquefier
was undertaken. The first liquefier was built (10
liters/h).

Awarded a contract research project by the Agency
of Industrial Science and Technology to conduct
research and create a prototype for the first

space simulation chamber for testing the space
environment.

Developed a helium cryogenic pump, which
was adopted as an industrial pump for space
application.

Delivered a space simulation chamber to the Radio
Research Laboratory of the Ministry of Posts

and Telecommunications for testing the space
environment.

Delivered a helium liquefier (60 liters/h), which had
the largest capacity in Japan at the time, to the
Institute for Materials Research, Tohoku University.

Delivered a liquid hydrogen bubble chamber, and
hydrogen refrigerator/liquefier system to High
Energy Research Physics.

Delivered a large helium refrigerator/liquefier system
(250 liters/h) to the Electrotechnical Laboratory
(currently the National Institute of Advanced
Industrial Science and Technology) for testing
magneto-hydro-dynamic (MHD) power generation.

Delivered a large space chamber (8.5m diameter
X 25m height) to the National Space Development
Agency of Japan (currently the Japan Aerospace
Exploration Agency).

Concluded a contract with Sulzer Ltd. of
Switzerland for the exclusive selling rights and
technical cooperation related to helium liquefiers/
refrigerators. Started manufacturing helium
liquefiers of the expansion turbine type.

Delivered a space simulation chamber for testing
the space environment (4m diameter x 5m height)
to the Institute of Space and Astronautical Science.

Delivered a helium refrigerator for a cold neutron
generator to the Nuclear Reactor Research
Laboratory of Kyoto University. Delivered a
hydrogen liquefier (350 liters/h) to Japan Liquid
Hydrogen Corporation.

Delivered a hydrogen liquefier (1200 liters/h) to
Japan Liquid Hydrogen Corporation.

Delivered a large space chamber (13m diameter x
16m length) to the National Space Development
Agency of Japan.

Undertook the detailed design and manufacture of
a null gravity drop capsule for the Underground Null
Gravity Experiment Center. Manufactured the first
unit of an 11,000-gallon helium container.

Delivered a large helium refrigerator/liquefier system
to the National Institute for Fusion Science.

Delivered a helium refrigerator/liquefier system to
the National Institute for Fusion Science.

Delivered an ion-engine durability test system for
the Asteroid Explorer Hayabusa to the Institute of
Space and Astronautical Science.

Delivered a helium refrigerator for SRC to Mitsubishi
Electric/RIKEN, Japan.

Delivered a helium refrigerator for Big-RIPS to
Toshiba/RIKEN, Japan.

Delivered a cryogenic hydrogen circulation system
for a Japan Proton Accelerator Research Complex
to the Japan Atomic Energy Agency.

Delivered a helium refrigerator for a neutrino
superconducting beam line to the High Energy
Accelerator Research Organization.

Delivered a helium liquefier/refrigerator for 30T
hybrid magnets to Tohoku University.

Delivered an extra-large space chamber to a
satellite manufacturer in Japan.
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Virtual Space Environment on Earth

=+

e Ak 1-I ;- P -2
: T ST ZE I ST FE R B
S wy LU .
hoto-by:JapaniAerospace Exp ?Léggncy

FHMZHAMRERE B FUEFEEYY— Tsukuba Space Center, Japan Aerospace Exploration Agency
O 13BMAR—ZAF v\ Space chamber 13m in diameter

HHOEEADAEIZINR—ZZ2—3F )\ Largest space simulation chamber in Japan
AAHE  913.0mx16.0m Chamber Body: Diameter 13.0m x 16.0m
NS - . .

BEEH © 1.33%105Pa Ultimate Pressure: 1.33 x 10-5Pa
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The simulation facility is making a contribution to advances in
space development

Space simulation chambers with our cryogenic and high vacuum technology faithfully recreate the space environment, with its
extremely low temperature, darkness and ultra-high vacuum, on the ground. Nippon Sanso offers a wide range of space simu-
lation chambers from tiny ones for testing parts to ones large enough to test whole satellites.

EREN WRAE B
Delivered to Teikyo
University
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KELERE ¢1.5mx1.8m

E3EFEJ7:56.0X105Pa

Space chamber for testing small satellite

The largest space simulation Chamber Body: Inside diameter 1.5m x 1.8m
Ultimate Pressure: 5.0 x 10-5Pa

FHMZEMFARFERE B
Delivered to Japan
Aerospace Exploration
Agency

ARERETRIEV S —5—

AT E P 1.2mXx1.0m

FEES]5.0X10°5Pa

Interior planet thermal-vacuum environment simulator

Simulator Body: Diameter 1.2m x 1.0m
Ultimate Pressure: 5.0 x 10-5Pa

FHMZRFRREE
FHBFEMRM B
Delivered to Institute of
Space and Astronautical
. Science, Japan

i Aerospace Exploration
Agency

EHEEM R EHERERE
INERERER 1TSS | DFERICONcRETF T/ —
KEDERR 02.0mx5.2m  EEEF:4.0X104Pa

Endurance test system for electrical propulsion

Medium-size chamber used in testing the compact Asteroid Explorer
Hayabusa

Chamber Body: Inside diameter 2.0m x 5.2m

Ultimate Pressure: 4.0 x 10-4Pa

Space Simulation Chamber

FREN TEIEKRE B
Delivered to Chiba
Institute of Technology

NEFBERBRAARN—-ZAFIVIN—
AETE 9 1.0mx0.8m
F3EE S 133Pa

Space chamber for testing Mars exploration

Chamber Body: Diameter 1.0m x 0.8m
Ultimate Pressure: 133Pa
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FHMZRFREFREREE
FEHEEENAR B
Delivered to Institute of
Space and Astronautical
Science, Japan
Aerospace Exploration

Agency
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AT K p4.0mX6.8m

EEFS:1.33X105Pa

System for testing space environment

A space chamber for testing environments of a satellite, satellite probe
and other equipment

Chamber Body: Diameter 4.0m x 6.8m

Ultimate Pressure: 1.33 x 10-5Pa
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Creating cryogenic temperature range of -269°C
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A Cryogenic environment created by liquid helium that develops
the future technology of dreams

Superconducting magnets are indispensable to the high-energy accelerator technology used for exploring the origin of the uni-
verse, and sources of matter and life, from using large accelerators, to nuclear fusion technology for research of a future energy
source, and to other fields. The superconducting states in these fields are maintained by a cryogenic temperature of about
-269°C, which is obtainable by using liquid helium. As a pioneer in the cryogenic field, Nippon Sanso is providing support to the
future technology of dreams by supplying high-performance helium liquefiers and refrigerators.

THE LINDE GROUP

BIRIF—IERRAEEE R
Delivered to High Energy Accelerator
Research Organization

AU LSRR (TCF200S)

AEREES] 1 1,200W at 4.5K
2.,400W below 80K
1.1g/s at 4.5K

Helium refrigerator model TCF 200S

Refrigeration Capacity: 1,200W at 4.5K
2,400W below 80K
1.1g/s at 4.5K

HRISTIERARR BB
Delivered to National Institute for Fusion
Science

ANUD LSRR

7ERAES] 1 5.65kW (4.5K)
20.6kW(80K)
650L/H

Helium refrigerator
Refrigeration Capacity: 5.65kW (4.5K)

20.6kW (80K)
650L/H
BEFRFHHFARAERE

Delivered to Japan Atomic Energy Agency
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ANUD LGSRV A5 L(TCF200)
7HAEES]:6,000W below 20.6K

Helium refrigeration system model TCF200

Refrigeration Capacity: 6,000\ below 20.6K

Helium Liquefier, Helium Refrigerator

BAER A ADEERKINTORMED S

BHAEICBITDBEERMZU—RLTE
TcBARERG 197 7FICAARUYT
HED M- IRFE M Z G AR
DEELIVIZ UV IREMmEI VT
HOIAF =T HAXT U TR
Y—EVDORMEICRD. BtEE SEEE
ZEFRBLUENS, VIO DI Y=Y
JARSMENANUD LA FEBRIEY A
TLAERBLUCOVETR T UV THEAY
D LRIEHEISEARTIFBO0A L L 15
TlE350aMU LDOEENHDFT,

EETMARBEZEBIC.RETRE-
VAT L7EREHR
RENREZ DB DEBLE YT RwhE
AT DICDDREANUD LARRIE
KENS. ZLORZ-MEKBICTHA
DINEINUD LRIEHEF T Z—XICEH
DRIV AT LOIATEETT . 5.
HAEBRRDMA T ONUD LRIEHIS.
BERES NI LHRZERUIE
WSRIETDIEE BEGFANUD LA
ZBMWERCEDY AT LAEFDOTW
EXR

BHiiRRE DR CElET 2HAHBE
DANVUD LSRR R

HABRRIE. REBEIMDFCHBNT,
BRERZM AR OBEE 1)L
ROBFRRDANUD LARRIEEE.
&I R)UF —IRE A (KEK)
DZa—h~U/HRERAREIE
DR H. RNRE G F IR MR
(J-PARC) DYE LB FRERMER
DOBIEREKFERY AT LADANUD L
MRYAT LABEREDOIT EED
ERRERFZHSJEHUTVET,

Through Fusion of Advanced Technologies of
Japan and Switzerland

As a leader of cryogenic technology in Japan, in
1977 Nippon Sanso entered into a technology and
distributorship contract with Linde Kryotechnik AG
of Switzerland. Nippon Sanso is providing a helium
refrigerator/liquefier system that is very compact and
has a low running cost, while accomplishing both a
high degree of performance and reliability through
the fusion of the high-level engineering technology
of Nippon Sanso and the expansion turbines of the
dynamic gas bearing type manufactured by Linde
Kryotechnik. Helium liquefiers manufactured and
delivered by Linde Kryotechnik total more than 80
units in Japan and more than 350 units throughout
the world.

Optimum equipment and systems supplied
based on solid track record of delivered products

From large helium refrigeration and liquefaction
systems for cooling a countless number of
superconducting magnets of large accelerators, to
compact helium liquefiers which are used in many
universities and research organizations, Nippon Sanso
is ready to deliver equipment and systems tailored to
customer requirements. Additionally, Nippon Sanso

is also developing a helium liquefier for the promotion
of the effective use of valuable helium gases, such as
helium purification and liquefaction technologies.

Helium refrigeration equipment actively playing
a major role at the leading edge of technology
development

In the state-of-the-art technology field in particular, a
large number of cryogenic environmental equipment
and systems have been supplied as the core area of
research. These systems and equipment include a
helium refrigeration and liquefaction system, which is
the largest system in Japan, delivered to the National
Institute for Fusion Science for the development

of superconducting coils. Cryogenic equipment

for a large accelerator used for neutrino research
and experiments, which was delivered to the High
Energy Accelerator Research Institute (KEK), and a
helium refrigeration system for a cryogenic hydrogen
circulation system used at the Materials and Life
Science Experimental Facility of the Japan Proton
Accelerator Research Complex (J-PARC), have also
been supplied by Nippon Sanso.
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For purification of hydrogen gas of high purity

Rt Lindett
Photo by Linde
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Hydrogen PSA system that promises a high yield is a solution to
the increasing demand for high-purity hydrogen

In the 21st century, “symbiosis with the environment” is one of the social problems that needs be addressed by the people of
today.

The problem of environmental conservation is not one that should be tackled by one country alone and as it is the most
important problem of the age, it requires an all-out effort to search for a solution for the global environment that is not limited
to individual cultures or borders. In the present age, high expectations are placed on hydrogen gas in the fields of aircraft,
automobiles and other vehicles as “next-generation clean energy.”

Nippon Sanso is supplying the PSA system that can manufacture hydrogen of a high purity at a high yield and liquid hydro-
gen storage facilities fully utilizing its plant integration and cryogenic technologies acquired in handling industrial gases.

FEMXATIS
Factory in Chiba

PSAKE

52ETES711.6MPaG
FLIEE:1,000m3/h

PSA system

Design Pressure: 1.6MPaG
Processing Capacity: 1,000m3/h

FRMEATLR
Factory in Chiba

KA R R
WNIEE200NM3/h, 300ONmM3/h. 500NmM3/h

Hydrogen gas compressor
Processing Capacity: 200Nm3/h, 300Nm3/h and
500Nm3/h

HXstBZhEY I VEY Y — B
Delivered to Nagoya Oxygen Center Company

TRAEKSRATHE
s%EtES2:0.97MPaG

IrRE 42.3m3

Liquid hydrogen storage facility

Design Pressure: 0.97MPaG
Liquid Storage Capacity: 42.3m3

Hydrogen PSA System

KZEPSAIES R #E/Hydrogen PSA system diagram

1000Nm>3/h PSA unit
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Off-gas Compressors
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PSA(Pressure Swing Adsorption)
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Advanced adsorption technology

Nippon Sanso’s PSA (Pressure Swing Adsorption)
system is the essence of advanced adsorption
technology and purifies raw material gases, such
as coke oven gas produced as a byproduct of steel
making in steel plants and byproduct hydrogen
produced in petroleum refining. These gases are
filled in cylinders and are supplied to users as
hydrogen of a high purity. Nippon Sanso can meet
all your requirements from engineering to the design
and installation of raw material gas purification
systems, and hydrogen PSA systems tailored to a
specific product’s required level of hydrogen purity.

Nippon Sanso’s cryogenic and high vacuum
technologies are home to this application also

Liquid hydrogen storage tank stores liquid hydrogen
at about -253°C.

Hydrogen storage tanks designed and manufactured
by Nippon Sanso incorporate cryogenic and high
vacuum technologies for safe and stable cryogenic
liquid gas storage.




