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Stable supply of hydrogen is essential for our future hydrogen economy.
How do we secure large quantities of hydrogen?
In answer to this question, Kawasaki is promoting the idea of transporting hydrogen in liquid form.
A large amount of hydrogen produced from untapped resources overseas is liquefied by being cooled to -253°C.
This reduces the volume to about 1/800 of hydrogen in a gaseous state, making it possible to transport it to Japan efficiently.
Thus, Kawasaki is currently developing the world’s first liquefied hydrogen carrier, building on the know-how
and technologies it acquired through the construction of Japan’s first liquefied natural gas (LNG) carrier.
Kawasaki is working to develop the technological foundation of
a hydrogen energy supply chain—production, transportation, storage, and use.
We believe that by handling hydrogen in a manner that is safe, stable, and affordable, we will be able to achieve an abundant life.
The road to that future is what we call the Kawasaki Hydrogen Road.
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Mass Transportation of Hydrogen, Realized with Kawasaki Technology.
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The duAro weighs 145 kg. It comes with a
set of wheels for easy relocation.
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In June 2015, Kawasaki launched a new industrial robot called "duAro."
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The dual-armed horizontal articulated robot has the flexibility to be
applied to production lines with a short product life cycle and frequent
changes. With a small footprint and low price tag, it offers possibilities
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120th Anniversary Logo
Kawasaki will mark its 120th
anniversary on October 15 this year.
With this logo, we wish to express a
symbol of trust backed by 120
years of history and tradition as
well as our continued commitment
to meeting the needs of society and
further improving corporate value
——a task we take on through
products and services employing
advanced technologies.
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Heralding an Era of
New Robot Applications

welcome shock to manufacturers that
were hesitating to introduce robots to
their production lines. Ever since the

People who see the duAro for the first

duAro was released in June 2015, Kawa-

time are taken aback by the softness of its

saki has been receiving a deluge of inqui-

appearance. It features a body painted in

ries about the product. Apparently the

white with patches of light blue and sleek

possibilities it offers were obvious to

lines that give off a sense of softness and

everyone.

approachability. These are characteristics

Yasuhiko Hashimoto, who heads the

that are not normally associated with the

Robot Division of Kawasaki's Precision

traditional image of an industrial robot as

Machinery Company, defines the duAro as

being rugged.

"a robot that coexits and cooperates with

The duAro is an articulated robot with

human workers, and is easy to install and

two arms that move in horizontal direc-

operate." "It easily fits in to a space occu-

tions. It is the first ever dual-armed hori-

pied by a human," he says, "with no need

zontal articulated robot to be operated

to make any changes to the existing lines.

on a single axis. The arms are integrated

It handles the same working range as a

with a controller, and the entire structure

human, and there is no need to install a

weighs 145 kg and occupies a space of

safety fence to prevent accidents. It is

only 62 cm by 60 cm. It comes with a set

easy to install, easy to operate, and easy

of wheels for easy relocation, and a sur-

to upgrade. In other words, it allows you

prisingly small price tag. The smallness of

to instantly replace any work that you

its size and affordable pricing came as a

would want a robot to perform."

New robot duAro at Nishi-Kobe Works. See
Special Feature for further details.
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This concept opened a new horizon for

period and cost-effectiveness. The short

tions including assembly, material handling,

the application of robots. Japan leads the

product life cycle has hitherto prevented

painting, palletizing, and cleanroom automa-

world in both annual shipments of industrial

these companies from taking advantage of

tion for semiconductor manufacturing.

A Dual-armed Horizontal
Articulated Robot that Fits in
to the Space of a Human

price of the robot. But with dual-armed

Normally, it takes at least two weeks to

duAro, the cost of operating the robot is

robotize a process, given the need to

relatively small."

create a program that strictly defines

The controller is housed inside a

every step that a robot will perform,

robots and the number of robots in opera-

the power of robots, which handle fixed

Taking a market-oriented approach of pro-

tion. Emerging countries are also incorporat-

operations with precision. Small and midsize

viding solutions to issues faced by custom-

A robot that fits in to the space of a

wheeled platform to allow the robot to be

based on the position the robot will

human worker without requiring line

easily moved to the desired place. It can

occupy. In an industry where a new prod-

ing robots into production lines at an accel-

companies, on the other hand, previously

ers, Kawasaki has accumulated a wide

erating pace to streamline operations. There

had to give up using robots due to limited

range of robot technologies. Kawasaki is a

modifications, works side by side with

be placed at any position along the pro-

uct life cycle begins every three months, it

global leader in semiconductor wafer han-

humans, and is eas y to ins tall and

duction
ction line to replace human labor. For

we
is not practical to spend two weeks
on

dling robots, boasting a share of roughly

manage to realize this concept, Kawa-

thiss to work, however, there needs to be a

teaching alone. With the duAro, ho
however,

echanism that enables the robot to
mechanism

this can be done in just three days thanks

are many factories, however, for which this
is not an option. For example, companies in

factory space and investment capital.
In 1969, Kawasaki manufactured the

the electrical and electronics industry nor-

first industrial robot in Japan, laying the

50%. It has set the annual sales target for

saki's development engineers experi-

mally have a product life cycle of only three

foundation for Japan to become a major

the duAro at over 5,000 units. Armed with

mented with bold combinations of their

sily learn new tasks and flexibly accomeasily

to its direct teaching function and user-

odate any changes in operation.
modate

friendly tablet terminal.

to six months. This calls for a quick change

power in the field of robots. In addition to

this new product, Kawasaki is ready to take

accumulated robot technologies and

of operations, making it difficult to intro-

welding robots for automobiles, Kawasaki

on the challenge of creating a new market

new ideas.

duce robots due to limited preparation

has developed robots for various applica-

for industrial robots.

First, they worked on reducing the footprint. The duAro succeeded in minimizing
installation space by incorporating technologies used by semiconductor wafer
handling robots, and integrating a set of
two arms with a controller on a single axis.
The single-axis, dual-armed structure minimized arm interference, which was more
likely to be a problem if two conventional
horizontal articulated robots were to be
installed side by side. The duAro is also
capable of coordinated movements.
Junichi Murakami, the assistant manager
in charge of the duAro's design, says, "Our
aim was to create a robot that can work
alongside humans. So we made the arm
length roughly equal to the arms of
humans. The idea for a dual-armed structure came from the observation that
humans rarely work with only one hand."
The duAro, in other words, is a humanoid
robot based on a new concept.
The dual-armed structure was intended
to achieve another benefit: simplifying the

(From left to right) Junichi Murakami,
Mura
Satoshi Hibino, and Masayoshi Kan
Kanbara
Division
of FA and Clean Group, Robot Divis

effectors attached to the arm end. When
machining a workpiece with only one arm,
some kind of a jig would be necessary to
hold the workpiece firmly in place. With a
dual-armed robot, it is possible to hold the
workpiece with one arm, and perform machining operations with the other. This
structure offers the advantage of being
able to accommodate a wide range of
tasks using simple effectors.
Murakami says, "When introducing
industrial robots, you have to consider
the costs of effectors, jigs, and other

Instant stop mechanism
that responds to collisions

Installation with no need for
line modifications

Setting a working envelope for
coexistence with humans

peripheral equipment in addition to the

The duAro's sensors and sophisticated
software respond to collisions and instantly
stop operation.

The duAro can be installed in the space of a
human with no need to make modifications to
the production line.

A single arm of the duAro reaches up to 75 cm when
extended. The working envelope was designed based
on the working range of a human.

substantial, and the total amount paid
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robot itself. These costs can be quite
can end up being two to three times the
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Ability to Propose
Improvement is Key to a
Successful Application

client, and how to best apply the duAro
"The duAro features options designed

the manufacturing operations of small

to accommodate applications other than

and midsize companies, which make up

lision. The duAro is designed with full

No mat ter how smar t a machine or

in the electrical and electronics industry.

the foundation of industry. The duAro

attention paid in this regard as well. It

robot is, it must be tailored to each

However, in order to maximize its full

requires minimal costs for peripheral

can be configured to slow down the oper-

application in order to function effec-

potential, it is necessary to gain an

e quip m ent , an d minimal ef fo r t to

ating speed when the arms extended

tively in a production setting. Satoshi

appropriate understanding of the issues

respond to process changes. The ben-

sideways enter a set range.

Teaching the duAro how to perform a

tant issue that needs to be addressed.

new task is done basically in the same

Since the duAro will be operating along-

way. All you need to do is to hold its

side humans, it must ensure the safety

arms and trace the movement you

of human workers in the event of a col-

Mas ayoshi Kanbara , the assis tant

want it to follow. Then it will automati-

manager responsible for the duAro's

cally determine how to connect each

software development, says, "A robot

movement in the optimal manner.

Easy Operation and
Teaching Realized with
Kawasaki Technology

to help solve them.

It is expected that the duAro will play
a huge role in advancing and automating

that is easy to operate is a robot that

It is also possible to program move-

can be used without a manual." He

ments through a tablet terminal. Simply

Hib in o , t h e a s sis t a n t m a n a g e r, is

faced onsite by the customer, and to

efits of its introduction and cost savings

explains how the duA ro embodies

open the tablet menu, and enter numerical

The arms are covered with urethane

responsible for ensuring the duAro is

offer a suitable proposal to enhance pro-

add up year after year. "I believe that

this ideal through its direct teaching

values indicating the direction and

foam, and impact detection sensors fea-

integrated seamlessly into a production

ductivity based on this understanding.

providing robot-centered solutions is one

function: "It's like teaching children

distance of each movement. "The control

ture a clever control mechanism. Kanbara

line. "The toughest part of my job is the

Providing appropriate training to our

of our major missions as a manufacturer,"

h ow t o d o t hin g s by t a k in g t h eir

panel functions were all moved to a dedi-

says, "Impact detection is processed by

process until the duAro is integrated

sales reps and marketing efforts to con-

Hibino says.

hands and guiding them through each

cated tablet running an Android OS for

software to determine if the operation

with the system," he says with laughter,

vert customers into Kawasaki fans are

process step by step."

enhanced usability," Kanbara explains. "It

needs to be stopped. We have consider-

as he mulls over some issues faced at a

also important."

won't take more than a day to

able technological know-how on analyz-

learn how to operate the

ing arm movements and recognizing

terminal, and you don't need

impacts that call for stopping the opera-

any knowledge of formulas or

tion. We used this as a foundation with

programming skills."

further upgrades added for enhan ce d

There is one more impor-

Manufacturing based on coexistence
and cooperation with robots is about to
enter a new century.

From the Project Team

capabilities."

By Yasuhiko Hashimoto
Executive Officer
General Manager, Robot Division, Precision Machinery Company,
Kawasaki Heavy Industries, Ltd.

The Greatest Significance of duAro is in Creating
a Cycle of Cooperation and Co-Creation with the Customer
The project to develop the duAro was started with the

Humans and robots both have their own strengths, and

aim of finding applications for robots in the electrical and

there is sufficient room for enhancing competitiveness by

electronics industry. On the other hand, it was also an

enabling seamless collaboration between humans and

effort to offer a solution to problems faced by small and

robots. For example, it would be possible to establish a

midsize companies, which form the foundation of manu-

production system in which humans and robots work side

facturing. The duAro is small enough to be installed in a

by side during the day, and only robots work during the

factory with limited space, it is easy to operate, and it

night. Robots can also be used to help people with physi-

comes with a relatively small price tag. It offers tremen-

cal impairments to play a more active role in society.

dous benefits as a new addition to the production line.

Robots suppor t humans at our side as our best par t-

Traditionally, industrial robots have been thought of as

ners. We at Kawasaki hope to enable more customers to

something reserved only for large-scale manufacturers.

reap the benefits of the duAro, as we work to provide a

The duAro, however, aims to change that, and start a new

to t al s olu tio n t ha t s e e k s to o p timize t h e p r o d u c tio n

era of coexistence and cooperation with robots.

system as well as the way we work.

"Easy" is the keyword that defines the duAro, but this
do es not mean that the level of te chnologies us e d to
create it is low. Rather, the opposite is true —— it takes
highly advanced, complex technologies to create something that is as easy to use as the duAro. And this ease of
use has had the ef fec t of allowing more customers to
make requests for improvement, and offer suggestions
for new applications. This in turn allows us to fur ther
evolve the product. I believe the greatest significance of
The duAro features various innovative ideas. It incorporates the
techniques of industrial design, and is fitted with urethane foam safety
covers on its moving parts (Photos 1 & 2). The duAro can also be
operated through a tablet (Photo 3). It comes with a wheeled platform
and can be moved by a single person holding a handlebar (Photo 4).
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having launched the duAro is that it allows us to create a
cycle of cooperation and co-creation with the customers
toward resolving their issues.
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Epoch
Maker

BK117

Twin-Engine Multi-Purpose Helicopter

How a simple development philosophy and a spirit of challenge
made the BK117 a global hit with over 1,200 units sold around the world.

1995
BK117 C-1

1993
BK117 B-2
The B-1 featured an engine conversion from
the protot ype model, which boosted
hig h -temp erat ure an d hig h -altit u d e
performance, and also increased gross
weight to 3,200 kg. The B-2 further added
to the transmission output of the B-1, and
also increased the maximum gross weight
by 150 kg. These enhancements expanded
t h e a p p li c a t i o n s o f t h e B K117 a s a
multi-purpose helicopter.

The C-1 replaced the engine with
Turbomeca Arriel, a centrifugal gas
turbine engine for helicopters that is
h ig h l y p o p u la r f o r i t s s t a b l e
performance. Arriel dramatically
improved the hovering performance
of BK117.

2001
BK117 C-2
T h e C-2 e x p a n d e d c abin s p a ce by
approximately 30% compared to the C-1.
The gross weight was also increased to
3,585 kg. The C-2 marked a new evolution
for the BK117 with the introduction of
innovative technologies, such as design
changes of the horizontal stabilizers and
blades that boost flight performance,
noise reduction, and an easy-to-see
instrument panel that reduces the
workload of the pilot.

1982
Prototype
A joint development agreement
was concluded with MBB in 1977.
In 1982, a prototype model was
type approved for the first time as
a domestically manufactured
helicopter.

The BK117 helicopter was developed jointly

equipped with two independent engines, each

because it perfectly embodies the design prin-

by Kawasaki and MBB of West Germany

of which would be able to fly the helicopter

ciple of a safe and easy-to-use helicopter.

(currently Airbus Helicopters). In 1982, the

alone should the other engine fail midflight.

The BK117 helicopter has undergone a

twin-engine, multi-purpose, high-performance

Second, the floors of the passenger cabin and

number of incarnations, starting from the

helicopter was type approved as the first

cargo hold were to be on the same level, with

prototype and then evolving from series A

domestically manufactured helicopter. Since

sliding doors provided on both sides of the

through C. The latest variant C-2 has obtained

then, it has been used for a variety of applica-

cabin and clamshell doors at the rear. Third,

a larger fuselage in a full model change, in

tions, including transporting cargo, rescue,

the transmission design was simplified for

addition to improved flight performance. The

patrol, and emergency medical services,

enhanced reliability.

engineers who developed the early models

steadily increasing sales.
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The BK117 helicopter is loaded with numer-

remarked, "Normally, it takes a decade before

The design principle behind the BK117 was

ous features that enable a wide range of appli-

a development effort bears fruit. A manufac-

simple: to develop a helicopter that was safe

cations to be carried out flawlessly, instead of

turer that does not give appropriate weight to

and easy to use. To achieve this goal, the

simply achieving safe flight. The emergency

this development process will lose the founda-

development team worked to overcome vari-

medical services (EMS) model whose develop-

tion on which to stand." This will to take on

ous technological challenges from the initial

ment was announced in 1976 is enormously

challenges still lives on 30 years after the first

design stage. First, the helicopter was to be

popular as a medevac helicopter. This is

model was launched.
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KACC boiler

0 8

Upper furnace

Kawasaki UVF Boiler

Lower furnace

Drum

Water-cooled burner

Separates saturated water
and steam.

Prevents the adhesion of
asphalt pitch.

Steam

Used in
factories and
to generate
electricity.

Low-temperature
oxidization zone

U-KACC

Upsidedown

High-temperature
deoxidization zone

Commentary

Manager

Naruto Tokura (Right)
Boiler Design Department Section 1, Energy Plant Engineering Division
Plant & Infrastructure Company, Kawasaki Heavy Industries, Ltd.

steam they produce is used as process steam in a factory or as an
energy source for generators and so on. The size of a boiler is
measured in terms of the evaporation of high-temperature,
high-pressure steam, which can reach as high as 3,000 tons
per hour with a large boiler.

The "U" in U-KACC
has three meanings:
U-type flow, upside-down,
and upgrade.

Asphalt
pitch

fuel-fired industrial boilers, mainly in the small to medium-size
range. Kawasaki's boilers boast outstanding stability, which is
achieved through a mechanism that can absorb fluctuations in
steam pressure caused by equipment that consumes steam.
Kawasaki's coal-fired boilers are remarkable for their
versatility as well—they can accommodate any differences in

High-temperature
deoxidization zone
(Upper furnace)
Air (oxygen) needed for
combustion is injected into the
furnace in reduced amounts.

The nitrogen contained
in the fuel is turned
into nitrogen
intermediates (e.g., NO,
HCN). Subsequently,
NO is deoxidized by
the other intermediates and becomes N2,
which reduces the
generation of NOx.

Affixed to the inner water
wall of the high-temperature
deoxidization zone.

Superheater
The superheater superheats
saturated steam in three stages.
Spray water type steam temperature
controlling devices (desuperheaters)
are installed between superheaters
to keep the steam temperature
constant at the boiler outlet.

Carbon contained in
the fuel is gasified
due to the high
temperature.

A constriction that
separates the furnace
into a high-temperature
deoxidization zone and a
low-temperature
oxidization zone by
limiting the free flow of
flue gas.

the characteristics of coal mined in different regions. These

well as the excellent reputation they enjoy.
Currently, Kawasaki's engineers are working on the
manufacture of the Kawasaki UVF boiler (U-KACC), which is
scheduled for delivery in 2017 to an oil refinery, where it will
be used to generate steam and electricity.

Air

Ash

features, combined with the boilers' low malfunction rates,
have led to their track record of safe and stable operation as

The empty gas path is another distinct feature
of the U-KACC boiler. Flue gas leaving the
furnace makes a U-type flow, separates ash,
and then moves up this path, lowering the gas
temperature to a suitable level during the
process. This design prevents high-temperature
corrosion in the superheater.

Nose

The history of Kawasaki's boiler production dates back to
1880. To date, Kawasaki has supplied approximately 1,000

Second gas path

Refractory material

U-KACC features for achieving ultra-low-NOx,
low-dust combustion
Boilers generate steam by heating water or other heat media. The

Air

A boiler that can use ash-producing
fuel was created by going against
conventional wisdom!

Seiji Tabata (Left)

Low-temperature
oxidization zone
(Lower furnace)
A sufficient amount of air
(oxygen) is injected to
facilitate combustion.

Secondary combustion
air is introduced to
cause low-temperature
oxidization combustion. NOx generation
can be reduced due to
low-temperature
combustion.

Gasified carbon is
completely
combusted to reduce
the generation of
unburned carbon,
which becomes a
cause of dust
emission.

30-50%

60 %

Flue gas

●

The U-KACC, the fourth boiler of the Kawasaki Advanced Clean
Combustion (KACC) series, produces 295 tons of evaporation per
hour. The latest boiler comes loaded with innovative technologies
that are based on an idea that runs counter to the previous boilers in

Compared with
a conventional
low-NOx boiler

NOx reduction! dust reduction!

the series. Instead of using heavy oil as a fuel, it uses asphalt pitch,
which is a difficult-to-burn residue that remains at the very end of
the oil refining process. The U-KACC is a state-of-the-art boiler that
makes full use of fossil fuels without producing any waste, and it is
inexpensive to run thanks to low fuel costs.
The KACC series cut NOx emissions by 30-50%, and dust by as
much as 60% compared to conventional low-NOx boilers. In
addition to this excellent environmental performance, the U-KACC
boiler incorporates numerous technologies to prevent various

A battle against corrosion
Boilers burn fuel at high temperatures and use the hot flue gas to heat
water and generate steam. Sulfur and corrosive heavy metal contained in
fuel cause sulfurization deoxidization corrosion, high temperature
corrosion due to vanadium ash, and other corrosion phenomena and ash
adhesion inside the boiler. Effectively controlling these phenomena is key
to the safe and stable operation of boilers. The U-KACC boiler features
numerous ideas and designs to prevent corrosion and ash adhesion.

Kawasaki Technology
Separating and
collecting ash
The ash separated from
flue gas by the U-type flow
w
in the low-temperature
oxidization zone falls down
n
to the discharge outlet.

The ash that remains
after burning asphalt
pitch needs to be
discharged.

Use of composite tubes

Outer wall structure of the
high-temperature deoxidization zone
Refractory material

Stainless steel

Inside
Outside
Water

Carbon steel

The U-KACC boiler adopts composite
tubes for the water wall tubes to
reduce sulfurization deoxidization
corrosion in the high-temperature
deoxidization zone. These tubes use
high-strength carbon steel for the
inner layer and corrosion-resistant
stainless steel for the outer layer to
prevent corrosion. As welding for
composite tubes requires high skills,
water wall of composite tube are
manufactured at Kawasaki's Harima
Works.

types of corrosion, ensuring safe operation and a long service life.
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Interviews with
Today's
Pioneers

In 1992, Mamoru Mohri became the first Japanese national to fly to space as a payload specialist.
Eight years later, he made a second trip into space. And now, his pursuit of "future wisdom" and "universology."
All along, he was wrestling with his responsibility as a pioneer.

Going Back to One's Roots
Recalling how he felt as flew into space, Mohri

I would be able to examine this thought
more deeply. This feeling got stronger and
stronger by the day."

resources necessary for our survival.
How is it possible for us humans to make
Earth a mahoroba? This question led Mohri

spoke of "the soot of Yoichi, the darkness of

People wondered why he would want to

to an interdisciplinary study of future

space." The darkness of space is unlike any

throw away the glory he was enjoying and

wisdom, or "universology." The National

black color you see on earth. As a child, Mohri

make another challenge from scratch. But his

Museum of Emerging Science and Innova-

occasionally had to clean the chimney of a coal

pride and his desire to challenge himself

tion, where Mohri serves as director, is

stove during the winter in Yoichi, Hokkaido.

made him firm in his resolve. Eight years

attempting to establish universology with

The darkness of space he saw from the space

after his first space mission, he was given a

"TSUNAGARI" (meaning "relationship" in

shuttle resembled the color of soot he battled

chance to take another trip to space in 2000.

Japanese) as a keyword.

with as a child in his hometown of Yoichi. As

The mission this time involved using a syn-

"The question is: how can we ensure sus-

he thought about this resemblance, it occurred

thetic aperture radar to obtain data for

tainability for humans? Humans have

to him that he had finally realized his dream of

creating a three-dimensional map of the

created crises in society by thinking only

wanting to go to space one day.

Earth's land, while using a high-definition TV

within the framework of science, politics,

camera to observe the Earth, something that

business, religion, art, and so on. Our aim is

the pioneer any time for such contemplation.

had never been done before.

to create wisdom that anyone can share,

In particular, his "space lectures" conducted by

which is based on the assumption that

hugely popular. After he returned from his

Challenge to Integrated
Wisdom Based on
"TSUNAGARI"

mission, he was flooded with invitations to

Mohri named his second mission "Earth

Recently, the focus has been on artificial

conduct lectures reenacting the space lectures.

Mahoroba." "Mahoroba" means a haven

intelligence. "It is possible that artificial intel-

In 1993, he did 150 of these lectures in a year.

where one can live in peace. He came up

ligence will derive a solution to global issues.

He told himself that he would do this for at

with this name when he realized that this

When that happens, will humans go beyond

least three years, as a way of giving back. At

blue planet that floats in the vast darkness

their ulterior motives and decide to evolve

this time, however, he had actually already

of space is the only place where humans

toward mahoroba? That would be interesting

made up his mind on what he wanted to do

can live, and as such is irreplaceable. With

from the standpoint of universology as well."

next: to go back to space one more time.

The public, however, was not going to give

establishing a connection between the space
shuttle and audience down on earth were

everything from air and DNA to history all
exist within TSUNAGARI. We are seeking to
establish a method for this."

the countless species existing as an insepa-

TSUNAGARI is a grand thought that also

"When I was doing my space lectures," he

rable being, we ourselves would not be

has things in common with Mandala. Creat-

said, "I kept going back to my roots and

able to survive. Yet, despite this truth, only

ing a "wisdom leading to mahoroba" that

thinking why I had wanted to go to space so

humans behave as if they were the rulers,

anyone can share is no easy task. "That's

much in the first place. Around this time, I

and they destroy the diversity of life and

why it's fun," he said with a smile. An

was doing the navigator for NHK's TV show

nature. As Mohri says, " You can' t see

awareness of an issue acquired in space, a

'Life's Journey of 4 Billion Years,' and it kind

national borders from space." Even as in

place of ultimate objectivity. It all started

of got me thinking that maybe life's evolu-

human society, differing values keep giving

by asking himself the question, "Why

tion is being driven by its own will. I thought

rise to new conflicts, we are all on Space-

space?" It has been a journey of realizing

that by giving another try at a space mission,

ship Earth, sharing air, water, and other

his responsibility as a pioneer.

Costume coordination: JUST IN TIME Seijo

Mamoru Mohri
Born 1948 in Yoichi, Hokkaido. Doctor of Science.
Became the first Japanese to be chosen as an
astronaut in 1985. Flew to space twice, in 1992
and 2000, aboard space shuttle Endeavour.
Conducted space experiments and observations for
the creation of a three-dimensional topographical
map of the Earth. Appointed as the Director of the
National Museum of Emerging Science and
Innovation in 2000. Conducted a deep-sea
experiment in SHINKAI 6500 in 2003. Visited
Antarctica in 2003 and 2007 to make the world's
first observation of the total solar eclipse and to
participate in a 50 year anniversary of the opening
of the Showa Station. Mohri is an author of many
books, including Gift from Space (in Japanese) and
Learning from Space: Introduction to Universology
(in Japanese).
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Orders Received for Two 177,000 m3 LNG Carriers

Ninja ZX-10R Supersport Model Launched Internationally

gas projects. The vessels feature a hull size

screw system, and an optimized hull shape. In

3

build one 177,000 m LNG carrier for Trans

capable of entering the world’s major LNG

addition, a DFD electric propulsion system* has

Pacific Shipping 7 Limited and one for Trans

terminal ports and have a breadth that can

been adopted to increase fuel efficiency at all

Pacific Shipping 8 Ltd., both 50-50 joint ven-

pass through the new Panama Canal, which is

speeds.

Kawasaki has just launched the 2016 model

The dimensions of the main frame have

of the Ninja ZX-10R supersport motorcycle

been adjusted to improve the grounding of

The new model introduces next-generation

tures between Chubu Electric Power Co., Inc.

scheduled to open in 2016. These are highly

in international markets in January.

the front tire and heighten cornering per-

Kawasaki electronic control technology

and NYK Line, and Chubu Electric Power Co.,

versatile vessels that will respond to diverse

formance. The advanced specifications of

which includes the latest compact inertial

Inc. and Mitsui O.S.K. Lines, respectively. The

LNG trends with a hull structure and cargo

measurement unit (IMU) and a Kawasaki origi-

vessels are to be built at Kawasaki’s Sakaide

tank form improved to increase the cargo tank

Since its debut, the Ninja ZX-10R has
been active in races all over the world. Its

the new Balance Free Front Fork use the

dling when entering corners.

Kawasaki recently concluded contracts to

superior performance on the circuit has

same structure as used in the World

nal dynamic modeling program. This technol-

works and are scheduled to transport LNG

capacity by 12,300 m from conventional

been highly praised. Its overwhelming

Superbike Championship machine. Also,

ogy makes it possible to precisely calculate

procured by Chubu Electric Power primarily

164,700 m3 LNG carriers. The new vessels

power propelled Jonathan Rea of the

the front fairing has been expanded to

the state of the chassis while in motion

from Freeport, USA, after delivery in 2018.

also come loaded with various improvements

3

These vessels are MOSS type LNG carriers

to deliver maximum propulsion performance,

2015 World Superbike Championship.* For

with a cargo tank capacity of 177,000 m that

including a lighter weight enabled by an opti-

the 2016 model, the know-how gained in

Kawasaki developed for North American shale

mized hull structure, the adoption of a twin--

Kawasaki Racing Team to victory in the

improve wind protection, to tighten han-

and control its orientation more finely.

3

* The dual fuel diesel (DFD) engine is capable of
burning both oil and gas while a conventional
generator engine can only burn oil for fuel. The
propulsion system is comprised of four generator
diesel engines, two variable speed propulsion
motors and other components. Either gas or oil is
supplied to the engines to generate electricity,
which drives the propulsion motors that power
the propeller.

the course of the races was fed back into
the production model. This has pushed

K8V Series and M7V/M7X Series Launched Concurrently

circuit performance further ahead.
The four-stroke, liquid-cooled, DOHC,
four valves per cylinder, inline-four engine

In October 2015, Kawasaki launched its K8V

(998 cc) enhances acceleration out of cor-

series of swash plate type axial piston

The M7V variable displacement motors

ners by reducing the moment of inertia of

pumps designed for closed circuits*1 and

and M7X fixed displacement motors feature

plate motor’s unique compact design, the

the crankshaft to achieve sharp handling.

M7V/M7X series of swash plate type axial

the most outstanding high-speed perfor-

M7V/M7X series delivers high-speed perfor-

At the same time, it uses electronic throttle

piston motors.

know-how on construction machinery and
industrial vehicles. On top of the swash

mance of any swash plate motor on the

mance as never seen before. These motors

valves to further improve fuel efficiency

The K8V series is optimally designed for

market. These hydraulic motors are

start up fast to ensure smooth operation

and satisfies the Euro 4 exhaust gas regu-

various types of closed circuit systems,

designed to perform a wide range of opera-

and work outstandingly well at low speeds

lations effective from 2016 to accommo-

including rotary motors and HST*2 drive sys-

tions, including powering winches, drills, and

in delicate operations where precision per-

date street use.
* The world's top road race that uses machines based
on commercial motorcycles

tems for industrial vehicles like construction

other construction machines, as well as HST

formance is a must. All these features

or agricultural machines and more. It can be

drive systems for industrial vehicles. When

enhance motor operability and make install-

combined with any of the M7V/M7X series

used for HST drive systems, the M7V/M7X

ing the M7V/M7X in industrial vehicles

swash plate type axial piston motors.

series can be combined with any of the K8V

simple.

In putting the K8V series together, Kawa-

Construction of a New Plant Underway for the Boeing 777X

As with the K8V series, the M7V/M7X

field of excavators and other construction
on

series also features new rotary components

trol make this series the ideal choice for a

that draw on Kawasaki’s fluid dynamics

wide range of needs.

dynamics technology it cultivated through
gh

technology, and incorporates its extensive

struction is to complete at the end of Decem-

a plant to manufacture the Boeing 777X,

Kawasaki's aircraft assembly and compo-

ber 2016. In the production of the Boeing

newly developed rotary components
ts

as formally contracted this July.

nent production facility. The total floor area

777X, Kawasaki is responsible for the

(pistons, cylinders, etc.). As one of the most
ost

is to be approximately 13,000 m2, and con-

forward fuselage, the center fuselage, the

efficient pumps ever made, the K8V series
es

main landing gear wheel well, the aft pressure

not only improves vehicle fuel economy, but

bulkhead, and the cargo door. Kawasaki is

also reduces pulsation for quieter operation.
on.

aggressively introducing new automation

These features make a significant contribubu-

Conceptual drawing
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aircraft and rolling stock R&D to incorporate
ate

technology that it has developed to make pro-

tion to meeting the needs of highly efficient,
nt,

duction more efficient, such as cutting-edge

energy-saving, low-noise construction and
nd

production facilities that use Kawasaki robots

agricultural machinery.

high-performance sensors.

Electric or hydraulic pilot-operated proportional control and constant pressure con-

machinery, whilst employing the fluid
id

of the North Plant of Nagoya Works 1,

and inspection equipment that implements

series swash plate type axial piston pumps.

saki leveraged its vast experience in the
he

Kawasaki recently started construction of

The new plant is being built on the grounds

14

speed, and other operating conditions.

Equipped with a charge pump, relief
ef
valve, cut-off valve, and other parts integral
ral

The Boeing 777 family is already in

to a closed circuit system, the K8V series
es

service all over the world. Boeing has taken

makes designing and assembling industrial
ial

orders for over 1,500 units in total, includ-

vehicle transmissions simple. In addition to

ing the various derivative models. Kawasaki

electric and hydraulic pilot controls, Kawawa-

started production of products for the

saki's proprietary mechanical feedback regugu-

Boeing 777 at Nagoya Works 1 in 1992 and

lator ensures highly accurate control characac-

continues intense operation.

teristics regardless of pressure, rotation

K8V

M7V

*1 In a closed-circuit system, oil discharged from a hydraulic pump flows through an actuator such as
a hydraulic motor and returns to the hydraulic pump inlet without the use of a hydraulic tank.
*2 HST (Hydro Static Transmission) is a type of transmission mechanism that transmits power from
an engine by adjusting displacement from a hydraulic pump and hydraulic motor to make
continuously variable transmission possible.
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Stable supply of hydrogen is essential for our future hydrogen economy.
How do we secure large quantities of hydrogen?
In answer to this question, Kawasaki is promoting the idea of transporting hydrogen in liquid form.
A large amount of hydrogen produced from untapped resources overseas is liquefied by being cooled to -253°C.
This reduces the volume to about 1/800 of hydrogen in a gaseous state, making it possible to transport it to Japan efficiently.
Thus, Kawasaki is currently developing the world’s first liquefied hydrogen carrier, building on the know-how
and technologies it acquired through the construction of Japan’s first liquefied natural gas (LNG) carrier.
Kawasaki is working to develop the technological foundation of
a hydrogen energy supply chain—production, transportation, storage, and use.
We believe that by handling hydrogen in a manner that is safe, stable, and affordable, we will be able to achieve an abundant life.
The road to that future is what we call the Kawasaki Hydrogen Road.

Transportation &
Storage

Production

Utilization of unused
resources

Production of
liquefied hydrogen

Kawasaki

Use

Mass transport of Long-term storage of
liquefied hydrogen liquefied hydrogen

Hydrogen

Special website for the Hydrogen Project: http://global.kawasaki.com/en/stories/hydrogen/

Hydrogen gas turbine
power generation

Road

Fuel for
fuel cell vehicles
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Mass Transportation of Hydrogen, Realized with Kawasaki Technology.
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