new heights in technology.

design and superior styling. But that’s only the beginning. This radical marvel of engineering is also
equipped with the first Kawasaki custom-designed
supercharger, giving the H2 the power to deliver the
fastest-ever acceleration, while ensuring excellent

by the Kawasaki Group’s world-leading technological
expertise across a spectrum of industries.
Kawasaki put its gas turbine expertise to use in
pioneering the new supercharger. It also deployed
aerodynamic control technologies that it perfected

stability at high speeds. Knocking was prevented
using gas engine technologies.

force for the future. We remain committed to meeting social needs and responding to market demands
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The Hydro gen Road
Paving the Way to a Hydro gen Fueled Future

More and more, people are placing their hopes in hydrogen as the ultimate

clean energy.

The year 2014 saw the world's first fuel cell vehicle hit the market, along with

hydrogen fueling stations.

Kawasaki is keeping pace with an eye to building the "Hydrogen Road," a

hydrogen energy supply chain

integrating everything from production to transport and utilization.

2

Special Feature

Let’s look at Kawasaki's hydrogen energy infrastructure technology as it moves

forward

The Hydrogen Road

on the twin wheels of new technological development and innovation in existing

technology.

Paving the Way to
a Hydrogen Fueled Future
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Hopes for the Ultimate
Clean Energy

emits only water when consumed. While

Its atomic number is 1, its chemical symbol is

the ultimate clean energy. On top of that,

H. It’s clear, colorless and odorless. It’s the

with so many ways to produce hydrogen,

lightest gas on Earth. Cooled to −253 °C, it

hopes for the fuel are running high.

turns to liquid and its volume shrinks by a

The Hydrogen Energy
Supply Chain

factor of 800. It’s what is called hydrogen.
While hydrogen has been used to power

another energy source is needed to produce the hydrogen, it is still fair to call it

space rockets and factories for some time

In November 2014, Kawasaki invited the

now, its major uses have been for other

press to see a pilot hydrogen liquefaction

purposes, like industrial gas for oil refiner-

plant, up and running in a corner of its

ies and semiconductor plants, an additive

Harima Works, in Hyogo Prefecture. Working

in butter, and an ingredient in lipstick.

to establish the technological infrastructure

Today serious efforts are underway to take

needed to support the sequential processes

hydrogen beyond the factory wall and put

of hydrogen production, transport, storage

it to work in fueling vehicles as well as

and utilization, Kawasaki is committed to

generating power.

making the concept of a hydrogen energy

Japan’s "Strategic Energy Plan," approved

supply chain a reality. Kawasaki aims to first

by the Japanese Cabinet in April 2014,

demonstrate its feasibility by 2020 by fuel-

clearly spells out the use of hydrogen. The

ing the Tokyo Olympics with hydrogen.

Hydrogen power plant
(gas turbines)

Country of
utilization

Fuel cell vehicles

(FCVs)

country’s Ministry of Economy, Trade and
Industry has taken that plan a step further

Liquefied hydrogen carrier

with a strategic road map that calls for incorporating hydrogen into the generation of
electricity and heat with the construction of
new secondary energy structures and CO2free hydrogen supply systems.
Industry has hopped aboard the hydrogen
band wagon as well. In December 2014,
Toyota began marketing the world's first

Country of
supply

Hydrogen liquefaction plant

hydrogen fuel cell vehicle (FCV), while many
About the Cover

other auto manufacturers have plans to get

Hydrogen liquefaction plant at dawn (Harima
Works, Hyogo Prefecture). See Special Feature
for further details.

into the FCV market in 2015 and beyond.
Why hydrogen? The answer is simple.
Because it is a clean energy source that

02
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Hydrogen production plant
(lignite)

Liquefied hydrogen tanks

The hydrogen supply chain
Scope 103

03

external heat and prevent the liquefied

From the Project Team

hydrogen with in from evaporating. Meanwhile, Kawasaki has specialized containers
holding 560 FCVs' worth of fuel safely transported from Osaka to Tanegashima.
At the bottom of the supply chain is the
equipment that utilizes the hydrogen, such
as generators and hydrogen station equipment. In the sphere of power generation,
Kawasaki is developing a hydrogen gas
turbine and combustion technology for
mixed combustion of natural gas and hydrogen. Work is also underway to independently develop a hydrogen combustor that

Hydrogen Fuel
Infrastructure Rests on a
Solid Technological
Foundation

keeps NOx emissions to a minimum and

Harima Works: pilot equipment for hydrogen liquefaction plants

stable combustion at a maximum while
Kawasaki's hydrogen energy supply

100,000 rpm. It’s an impressive system

chain is comprised of three links. The first

that Kawasaki aims onto bring to market

improving overall turbine performance.
Kawasaki’s existing businesses provide it

Making Hydrogen
a Natural Part
of the Energy Mix

ing infrastructure technology for the

cost 1.7 times as much as oil by calorie,

whole hydrogen supply chain.

but it became cheaper than oil once it

supply chains, the key to staying ahead

The idea is not to replace all energy

When it comes to building energy

gained traction around the world.

entails hydrogen production and includes

by 2016.

with a solid foundation upon which it can

hydrogen liquefaction plants. The second

develop the infrastructure technology

Back in 2009, when the world was still

of the global curve, is the ability to

with hydrogen. Holding hydrogen as one

needed to build a hydrogen supply chain and

reeling from the last financial crisis,

steadily supply the main equipment.

more energy card has macro-scale merits.

leverage the technical expertise it has honed

Kawasaki started to get serious about

and storage tanks. The third is all about

Developing Carriers and
Improving Rocket
Storage Technology

over the years. The company’s plant tech-

developing the technology to support a

hydrogen utilization, including hydrogen

Kawasaki is also working to develop spe-

nologies can be harnessed to refine hydro-

hydrogen supply chain. Kawasaki aimed

encompasses hydrogen transport and storage, including liquefied hydrogen carriers

Kawasaki believes that, by taking on the

Kawasaki Holds the
Hydrogen Energy Card

gas turbines and engines as well as hydro-

cial tankers to transport liquefied hydro-

gen from lignite, its liquefied natural gas

to build a working prototype of our

gen stations. Kawasaki intends to supply

gen by sea. By 2020, the company intends

(LNG) technology can be applied to liquefy

supply chain by 2020. Everyone at Kawa-

While Kawasaki is working on developing the infrastructure technology for

the equipment needed to seamlessly link

to build a pioneering test vessel that can

hydrogen, its LNG carriers can be adapted to

the entire supply chain.

carry 2,500 m3 of liquefied hydrogen up

carry liquefied hydrogen, and its gas engine

technologies needed. You might ask why

fuel cell vehicles, utilization of hydrogen for power generation is key. Once

Hydrogen production begins with gasify-

and down Japan’s seacoast. Kawasaki has

and turbine know-how will fuel further inno-

Kawasaki is putting so much effort into

ing and refining hydrogen from lignite, an

already gotten the official green light to go

vations in power generation. Any doubts

hydrogen. The answer is that Kawasaki

hydrogen power generation becomes
common, the cost of hydrogen will

inexpensive and virtually untapped resource.

ahead with work on the liquefied hydro-

should be put to rest by the success Kawa-

can use the technology, production equip-

It all starts in the mines of southeast

gen tank, the first of its kind. Ultimately,

saki has already had in integrating its proven

ment, and human resources it has devel-

decrease, and the benefits will trickle
down to general commercial products
such as fuel cell vehicles. When LNG

Australia’s Latrobe Valley, home to the island

Kawasaki aims to build a specialized

technologies. The hydrogen it is now refining

continent’s largest lignite field. Despite its

tanker that can carry four 40,000 m3

from lignite is 99.999% pure. These numbers

hydrogen rocket fuel infrastructure.

high moisture content, once dry, lignite will

tanks, for a total of 160,000 m .
3

mean there is no need for any secondary

The Japanese government envisions

refining. It’s good enough to be used directly

hydrogen being used for power genera-

for fuel cells.

tion sometime in the 2020s. One hydro-

lignite spontaneously. This is the main reason

Hydrogen storage tanks and specialized

why it is not transported over long distances,

container trucks for shipping liquefied

but used only at nearby power plants. The

hydrogen are also needed. Kawasaki

gen power plant that produces 1 million

lignite is gasified in a furnace in order to gen-

already has more experience than any

kW of electricity consumes about as much

erate hydrogen. The CO2 created in this

other company in the storage and ground

hydrogen as 3 million fuel cell vehicles.

hydrogen refining process is buried under-

transport of liquefied hydrogen. It built the

That means Japan will not be able to keep

ground using a technology known as CCS

storage tanks used to hold hydrogen

up with the demand on its own. Looking

(CO2 capture and storage).

rocket fuel at the Japan Aerospace Explo-

overseas is necessary to find ready

Next, the hydrogen is cooled to liquefy it, as

ration Agency (JAXA) Tanegashima Space

supply of low-cost, reliable, and plentiful

demonstrated at the Harima Works. The pilot

Center, as well as the specialized contain-

hydrogen. Kawasaki is now beginning

plant produces 5 tons of liquefied hydrogen

ers used to transport the hydrogen there.

work on making this happen by develop-

per day. The interior of the liquefier is kept in a

Since it is so cold, liquefied hydrogen

vacuum state to improve thermal insulation

evaporates easily. Tanegashima’s storage

while the hydrogen is cooled from room

tanks are so well insulated that only 0.1% of

temperature to −253°C in the liquefier

the hydrogen evaporate per day. The stor-

where it is liquefied via adiabatic expansion.

age tanks Kawasaki has in the works now

Employing Kawasaki's innovative adiabatic

will hold ten to one hundred times more

expansion technology the hydrogen is effi-

than the 540 m tanks currently in use at

ciently cooled with a hydrogen-driven

Tanegashima. Cryogenic technology is the

expansion turbine that rotates at over

key element that will protect them from
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one else in the world is doing, such as
liquefied hydrogen carriers, it can help

saki has pulled together to develop the

oped in building the LNG and liquefied

kind of technical development that no

build a brighter tomorrow.

first appeared on the market, it

Australia's Latrobe Valley
Has the Lignite to Power
Japan for the Next 240 Years.
Lignite is “young coal.” Formed over a period
of about 100 million years, it falls somewhere
between bituminous coal and a bio-product. It
is available around the world at a low cost
because its volatile properties prevent its
export. Today it is being researched as an
important resource for hydrogen refining.

Motohiko Nishimura, Dr. Eng.
Associate Officer
Deputy General Manager, Hydrogen Project Development Center
Corporate Technology Division

Scope 103
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Kawasaki's Hydrogen Energy Supply Chain
Key Engineers Discuss Current Development

Producing the Ultimate "Thermos"
with Strength and Insulation

Safe and Eco-Friendly, Kawasaki's
Unequaled Hydrogen Capabilities

Kawasaki is planning to put a liquefied hydrogen tank into operation
for the Tokyo Olympics. While the pilot model will have a 3,000 m3
capacity, the commercial scale model will be in the 50,000 m3 class.

Kawasaki is currently in the product development stage for a seagoing
pioneer vessel that can transport a cargo volume of 2,500 m3 of liquid
hydrogen. Kawasaki plans to finish development planning and move on to
commercialization by mid-2016.

The tank is built like a thermos, with double vacuum insulation, to
store liquefied hydrogen at −253 °C. Extremely precise production
technology is needed to maintain an air-tight vacuum seal. As the
tank gets bigger, so do the problems with precision. Cold liquefied
hydrogen can also cause the tank to shrink. The larger the tank, the
more it tends to deform. The structural design needs to balance out
all these issues. Finally, strong support is needed for such a heavy
tank. The problem is that there is a tendency for heat to dissipate
through the support structure, causing the liquefied hydrogen in
the tank to evaporate. That’s why it is important to develop a support structure that is both strong and highly insulated.

Akihiko Inomata
Manager, Research Section 1
Environmental System Research Department
Technical Institute, Corporate Technology Division

There are many varied hurdles to clear, but I
am hoping that, with all of our expertise
combined, all of them will be overcome.

Three Ways to Control
Hydrogen Combustion
The hydrogen combustor is always a challenge when making a gas
turbine using hydrogen as a fuel. It is well-known that hydrogen
burns faster than natural gas and has a high flame temperature
when burned. There are three ways to deal with this: (1) Adapt
natural gas combustion technology for hydrogen gas. (2) Burn the
hydrogen in such a way that its properties do not have a major
effect on the process. (3) Burn the hydrogen in a way that utilizes
its properties.
Specifically, a few of the solutions include: (1) Adjusting the air
and fuel distribution in the diffusive combustor. (2) Supplying the hydrogen only from the auxiliary burner of the
DLE (dry low emission) combustor Kawasaki has been
working on. (3) Developing a new combustion method
(mainly in the Corporate Technology Division). Exploring
this new field is surely worthwhile.

Scope 103

Kawasaki is giving the liquid hydrogen carrier a vacuum-insulated
structure (double-hull cargo tank construction). Cargo tank shrinkage
will approach 1.5 times what it is for LNG, and the support structure
also has excellent thermal insulation. Since liquefied hydrogen is light,
Kawasaki has to work out the right navigation draft. Catamarans will
probably have to be developed at some point in the future.

Yukichi Takaoka
General Manager, Research &
Development Division (Hydrogen Project)
Ship & Offshore Structure Company

Kawasaki boasts a wealth of technology. There is no other company
that is so well equipped with both the technology to handle and store
cryogenic fuel such as liquefied hydrogen and the technology for mass
marine transport. From here on, Kawasaki hopes to participate
actively in formulating safety regulations for the marine transport
of liquefied hydrogen as the company moves ahead with making
our vision a reality.

Hydrogen Liquefaction
Plant Built by Kawasaki’s Engineers
Addresses Safety Concerns
The hydrogen liquefaction pilot plant at the Harima Works was developed
thanks to a working group composed of a host of experts working in different
fields across the entire Kawasaki organization. The hydrogen liquefaction system
utilizes a unique technology developed entirely in Japan̶a ﬁrst for industrial applications. I think leveraging our collective knowledge enabled us to develop it in
such a short amount of time.
One of the key technologies was the expansion turbine, a rotating machine.
The rotating part is small enough to hold in a person's hands, yet the performance of the whole plant depends on it. It has to rotate at an extremely high
speed, well over 100,000 rpm. Dealing with the very low temperature of −253°C
also required us to pour every single know-how regarding processes, mechanical design, operation, and control into the project.

Takeo Oda
Manager, Combustor Section
Element Technology Department, Engineering Division
Gas Turbine Business Center,
Gas Turbine & Machinery Company
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“Safety first” was our motto throughout the development process. Kawasaki
went beyond the usual internal review process to have external experts
come in and perform a safety assessment. Kawasaki even established
a new safety organization for the operation of the pilot plant, so it
is believed to be very safe.

Daisuke Kariya
Chief Researcher, Mechanical System
Research Department Technical Institute,
Corporate Technology Division
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Epoch
Maker

From LNG Carriers to Liquefied Hydrogen Carriers
Kawasaki has developed many innovative technologies
that have become industry standards for LNG carriers.
Today, those technologies underpin the world's
energy transportation.

First
Model

1981
Golar Spirit
First LNG carrier developed in Asia. Featured
five Moss-type independent spherical tanks
made of aluminum, boasting a total capacity
of 129,000 m3. Served as a model for the
large LNG carriers built thereafter.

Japan pioneered the use of LNG as an

overcome this challenge, and built Asia's

that the hull size remained compatible with

alternative energy source that produces

first LNG carrier Golar Spirit in 1981.

the world's major LNG terminal ports.

less CO2 emissions when burned than oil

Kawasaki subsequently went on to become

Now the technologies used in LNG carriers

and coal. The decision to chart this new

a global leader in LNG carriers, especially

are being carried over to liquefied hydrogen

path was made out of a need to combat

in the field of Moss-type spherical tanks.

carriers. With a specific gravity only

pollution. As a result, LNG started to be

As of December 2014, Kawasaki had built

one-sixth that of LNG, liquefied hydrogen

produced in larger amounts, prompting a

29 Moss-type LNG carriers, ranging in tank

must be transported at a temperature of

need to reduce costs and develop related

capacity from 19,400 m3 to 177,000 m3.

-253°C, close to absolute zero. Kawasaki has

technologies, and it went on to become a

Numerous technological innovations

already obtained approval in principle from

were introduced along the way, including

Nippon Kaiji Kyokai (ClassNK) for its cargo

However, transporting liquefied natural

the Kawasaki Panel System, a thermal

containment system to be installed on

gas, cooled to -163°C, presented a huge

insulation system that is now an industry

liquefied hydrogen carriers. Kawasaki will

technical challenge. Kawasaki introduced

standard. Energy Horizon, completed in

continue to move steadily forward as a

the Moss-type tank technology developed

2011, featured cargo tanks boasting the

pioneer in the marine transportation of

by Moss Rosenberg Verft A.S. of Norway to

world's largest capacity, while ensuring

liquefied gas.

major global energy source.

2020
2011
Energy Horizon
A highly efficient and versatile carrier with
a world-leading tank capacity of 177,000
m3, and a hull size compatible with the
world's major LNG terminal ports. Adopted
the Kawasaki Advanced Reheat Turbine
Plant, the world's first reheat cycle plant to
power an LNG carrier. The steam used to
drive the high pressure turbine is returned
to the boiler to be reheated, then sent on
to the intermediate pressure turbine. The
system reduced fuel consumption by
about 15% compared to previous plants.

08
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Liquefied hydrogen
transportation
Pioneering test vessel
(artist's rendition)
Kawasaki is currently developing a pioneering test vessel
for the marine transportation of liquefied hydrogen. The
vessel will have a cargo capacity of 2,500 m3, equivalent
to that of coastal trading LNG vessels. Kawasaki obtained
approval in principle from Nippon Kaiji Kyokai (ClassNK)
for thecargo containment system in 2013. Kawasaki aims
to co mplete develo p m ent de sig n in 2016, th en
subsequently move forward with commercialization.
Liquefied hydrogen evaporates at a rate 10 times greater
than LNG. To accommodate this, the pioneering test vessel
will employ a cargo containment system of a double shell
structure for vacuum insulation, offering support that
demonstrates excellent insulation performance and safety.

Future
Liquefied
hydrogen carrier
(artist's rendition)
A liquefied hydrogen carrier that heralds the dawn of a
new era of hydrogen energy. In the near future, when
hydrogen comes into wide use in society, hydrogen
produced overseas at a low cost will need to be
transported in large amounts. To help support this
global distribution of hydrogen, Kawasaki is aiming to
develop a large liquefied hydrogen carrier with a
capacity of around 160,000 m3.

Scope 103
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Silver-mirror Paint: Mark of Genuine Craftsmanship
The silver-mirror paint is applied using a special method
reserved mainly for custom painting. It has remained beyond the
reach of ordinary mass-production vehicles due to the time and
special equipment it requires, not to mention the seasoned
techniques of veteran painters. The Ninja H2R is the first
motorcycle ever to use silver-mirror paint, embodying
Kawasaki’s commitment to craftsmanship and functional beauty.

0 4

Closed-course Model

Ninja H2R

Totally new
supercharged
engine designed
as one piece!

Kawasaki Synergy
Supercharged Engine that Represents
the Sum of Kawasaki Technologies
The Ninja H2R features a supercharged engine that was newly designed and developed
specially for this model. Kawasaki’s motorcycle engine designers built everything from
scratch, down to the blades of the supercharger. Both the engine and the supercharger
were developed in-house as a united power source. The 998 cc in-line four engine,
despite its compact size on par with ZX-10R, achieves a maximum output of 300 ps for
acceleration on an entirely different level.

Designed Entirely by Engine Designers Down to the Impeller
This fully in-house designed supercharger comprises an
ultra-precision-machined impeller, compression housing and
planetary gear train designed by Kawasaki engine designers.
At 300 ps, it delivers 200 liters of air at a speed of 100 m/s.

By Satoaki Ichi
First Design Department, Research &
Development Division
Motorcycle & Engine Company
Kawasaki Heavy Industries, Ltd.

True Monster Only Kawasaki Can
Build—Realizing Spec
10 Years Ahead of Its Time

Kawasaki’s
whole power in
this vehicle!

Kawasaki Synergy
World-leading
Gas Engine Technology
Prevents Engine Knocking
Preven

If given total freedom to build any motorcycle it
wished, what kind of machine would Kawasaki
create? For the 30th anniversary of the Ninja,
Kawasaki has developed the Ninja H2R, a
closed-course model free from all constraints—road
traffic laws, racing regulations, and even common
sense in the manufacture of motorcycles.
Crowned with the names “Ninja,” a revolutionary
supersport bike that became an international sensation,
and Mach “H2,” a motorcycle with intense acceleration
that had no peers, this monster of a machine boasts a
maximum power output of 300 ps and a maximum
speed that easily exceeds 300 km/h. In its pursuit of
ultimate power and performance, Kawasaki has also
remained true to its “Fun-to-ride” development concept.
Kawasaki’s craftsmanship can be seen in every details,

Newly Developed
Star-shaped Wheel
A star-shaped, five-spoke
cast aluminum wheel newly
developed using
state-of-the-art strength
analysis technology has been
adopted for the rear tire.

Engineers invariably run into the problem of
En
kno
knocking when they try to increase output by
compressing fuel-air mixture in the engine’s
comp
combustion chamber. Kawasaki has managed to
combu
effectively address this problem when it
effectiv
developed a gas engine boasting the world’s
develope
electrical efficiency of 49.5%. This same
highest el
technology has been incorporated into the
technolog
supercharged engine of the Ninja H2R to prevent
knocking.

allowing riders to enjoy securely and with peace of
mind the powerful acceleration and ultra-high speed
ride that this motorcycle offers.
While a typical motorcycle is assembled on a
production line, the Ninja H2R is assembled by just
one person, or at most a handful of people, from start
to finish. It is indeed the work of seasoned craftsmen
who carefully build up the machine by hand.
State-of-the-art robots are used in the manufacture
of the frame to achieve beautiful, high-quality
welding. In other words, this is the result of a
marriage of the techniques of master craftsmen with
cutting-edge technology.
The Ninja H2R is a dream machine that represents
the sum of Kawasaki’s technologies—aerospace
technology essential to ultra-high speed
performance, gas turbine technology that enables
efficient energy conversion, and more.

10
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Kawasaki Synergy
Aerodynamically Designed for Ultra-high Speed
The Ninja H2R’s aerodynamic devices
have been designed using the wing
design technology of Kawasaki’s
Aerospace Company. The overall
form of the cowl as well as the large
upper and side wings formed from
CFRP are designed to generate strong
downforce to spoil lift while driving
at high speeds. Wind protection has
been provided at the knuckles to
guard the grips and finger movement
from air resistance in the ultra-high
speed range.

Single-seate Design for Optimum
Single-seater
Acceleration
Comfort During
Du
High-tensile Steel Trellis Frame
A uniquely developed h
high-tensile steel
trellis frame provides sstability that
remains consistent at all
a speeds—from
ultra-high speed. Built
walking speed to ultrawith pipes designed to absorb shock, this
beautiful frame manages to offer
reduced weight, resistance to
disturbance, and an optimum balance of
strength and pliability.

This motorcycle is designed for a single rider to
optimize performance at ultra-high speeds. The
seat is tapered at the front to ensure the rider
can get both feet on the ground, and to allow a
firm grip with the knees. At the rear, it is wide
enough to ensure comfort during acceleration.

Single-sided Swingarm for a
New Level of Ride Quality
A single-sided swingarm built with complex
aluminum parts has been adopted to provide the
entire machine with enhanced strength.
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Interviews with
Today's
Pioneers
Hiroshi Aramata

Die-hard Naturalist

Born 1947 in Tokyo. After graduating
from the Faculty of Law, Keio
University, he joined Nichiro Gyogyo
Co., Ltd. (currently Maruha Nichiro).
While at the company, he continued to
translate science fiction novels until he
left the company nine years later.
From then on, he has been active in a
wide range of fields as a writer,
naturalist, scholar of fantasy literature
and TV personality. He is an author of
many books, including Chronicle of
Literature for Students of Science, Teito
Monogatari and World Natural History
Encyclopedia.

Hiroshi Aramata is an enigma. Through the
delightful talk of this soft-spoken man we see
on television, we catch a glimpse of the depth
and breadth of his encyclopedic knowledge.
After hearing him speak, we cannot help but
wonder, "Who in the world is this man?"
He started translating science fiction novels
while still a company employee. After he struck
out on his own, he became famous for his bestselling novel Teito Monogatari (Tale of the
Imperial Capital). It is a tale of an epic struggle

nation created by human history, which is

doomed," Aramata warns. "We will not be

between a sorcerer who tries to destroy the

why it seems apt to call him a modern-day

able to create a future for ourselves unless

imperial capital through the ghost of Taira no

scholar of herbalism.

we keep reminding ourselves that what is

Masakado, an ancient warrior, and the people
who rise up to stop him.

Hiroshi
Aramata
12
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Natural history used to be called herbalism
in Japan. In the 18th century, such renowned

written in history is not the whole story of
our civilization."

The huge amount of royalties he earned

scholars as Hayashi Razan, Kaibara Ekken

The intellect and erudition that enable this

from this novel was almost entirely spent on

and Hiraga Gennai devoted much effort to

reorganization of knowledge are supported by

research materials for his next life work, the

writing about the classifications and defini-

a view that "life is like going on a temporary

World Natural History Encyclopedia, a monu-

tions of plants and animals as well as their

stage set." As a child, Aramata experienced a

mental work 10 years in the making, com-

relationship to human beings. Modern efforts

life of fleeing bill collectors and faced the early

prising five volumes and two supplements.

to understand nature in scientific terms have

death of his grandfather. Such experiences

These volumes include not just existing crea-

their origin in the work of those early-modern

helped shape his worldview: "After all, that's

tures, but creatures of fantasy as well, includ-

scholars, who influended later scholars—for

life. So I decided to devote my life completely

ing monsters, goblins and ghosts. He

example, Gennai became the inspiration behind

to what I really wanted to do."

searched all sources of knowledge, ranging

Sugita Gempaku's compilation of the Kaitai

from natural history to the history of discov-

Shinsho (New Book of Anatomy).

an astonishing number of illustrations, all

see such a way of life as an ideal, are in reality
constrained by things like work and family.

eries, myths, legends, folklore, oral traditions,
art and literature. The compilation also includes

Most people in the world, though they may

A Life of Fulfillment,
and a Few Sacrifices

Aramata revealed the secret to living life the
way he does. "I realized that all I needed to do
was to give up three things," he said, and went

drawn by Aramata himself.
The first volume, dedicated to insects, bugs

"To have a perspective on the future, we

on to name those three things—wealth, distinc-

and worms of all kinds, begins with an article

must first get a full picture of the world we

tion and a happy marriage. "I'm not sure how

Recording the History
of the Imagination

on—of all things—"Human Parasites: Stomach

live in now," Aramata says. "Natural history

much difference there is between an ordinary

bugs." The eclectic collection of articles

and herbalism are attempts to achieve this."

life of more wins than losses, and a life of more

ranges from Aristotle's description of insects

When futurology was proposed as a new

losses than wins, but one in which you have

to the etymological analysis of unique Japa-

field of study, it was understood in Japan as

fully achieved what you dreamed to do. I

The task that Hiroshi Aramata has decided to take on is

nese expressions such as "news from a bug."

a study whose principal aim was to paint a

simply chose the latter." Instead of being

breathtaking in scope—he is trying to create an account of

"In the past," Aramata explains, "people

rosy picture of the future. The truth, however,

obsessed with a worldly life, be obsessed with

every single being that was ever created by human beings,

believed that the sound made when a stom-

was the opposite: futurology originated from

yourself as much as you can. That is how you

spanning the realms of both science and fantasy. His work

ach growls was actually caused by a bug, and

a sense of crisis that "the future will be

can get to places where no one else has ever

sends out a message that science must learn from and

that the bug was a spirit foretelling the fate

doomed and civilization will collapse unless

been before.

accept culture.

of an ailing person. Doctors even went so far

we change course." Accordingly, Western

"People who impress me with the amount

as to look through feces trying to find that

scholars began the task of understanding the

and quality of the work they do are invari-

bug. This was knowledge before nature

full picture of civilization, including fields

ably obsessed with securing an environment

diverged into science, literature and so forth.

such as fantasy literature and theosophy,

where they can focus on their work," Ara-

I was interested in writing a systematic

task was largely handled by naturalists. "We

mata says. "You may be called first-rate for

account that also includes that type of

must be wary of single-mindedly pursuing

what you have accomplished, but that is only

knowledge."

only science and technology, and must keep

an outcome."

What he tried to accomplish was essen-

reorganizing our knowledge in a multidisci-

tially a description of the origin of the imagi-

plinary manner. Otherwise, we will be

I know of no one else who speaks of resolve
so deeply without ever using that word.
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H T TOPICS
164,700 m3 LNG Carrier Ordered

FAA Certifies Engine for Airbus A320neo

Kawasaki recently received an order for a

by "K" Line in March of last year and the

engine comes equipped with the Kawasaki

The PW1100G-JM engine, which Kawasaki

als technology, and advanced component tech-

PW1100G-JM have a seating capacity range

164,700 m3 LNG carrier from Kawasaki

third order for this type of vessel.

Advanced Reheat Turbine Plant* for

has been jointly developing as a member of

nology will deliver improvements in fuel

of 120 to 200, the most popular class in com-

improved transport efficiency.

the Japanese Aero Engines Corporation

efficiency as well as reductions in exhaust

mercial aircraft. There have already been firm

(JAEC) along with the U.S.-based Pratt &

emissions and engine noise.

orders for approximately 4,000 A320neo

Kisen Kaisha, Ltd. ("K" Line). The vessel is to

Featuring a hull size capable of entering

be built at Kawasaki's Sakaide Shipyard and

the world's major LNG terminals and a

is slated for completion in the latter half of

breadth capable of passing through the

2016. It will be used to transport LNG pro-

new Panama Canal, which is scheduled to

duced in the Freeport LNG project that

reopen in 2016, the Moss-type LNG carrier

Chubu Electric Power Co., Inc. is working on

offers a perfect solution to respond to the

Texas.

diversification of LNG trade. The vessel

The LNG carrier ordered is a Moss-type

boasts enhanced propulsion performance

LNG carrier with a 164,700 m3 cargo tank

due to an optimized hull structure that has

capacity developed by Kawasaki. It is the

made it lighter than ever, as well as an opti-

second vessel of the LNG carrier ordered

mized hull shape. Furthermore, its main

* This steam turbine plant achieves a dramatic increase in thermal efficiency by
utilizing a reheat cycle whereby steam used
to drive the high-pressure turbine is
returned to the boiler to be reheated, and
then sent back to the medium-pressure
turbine. An LNG carrier equipped with the
first Kawasaki Advanced Reheat Turbine
Plant was commissioned in September
2011. The steam turbine plant powering the
new LNG carrier has been further improved
using data obtained through sea trials and
actual operation of the first plant.

Firefighting Helicopter Delivered to Kobe
In January, Kawasaki delivered a BK117C-2

services and more. The large clamshell doors

delivered by Airbus Helicopters, there are

helicopter to City of Kobe. It marked the

at the rear of the BK117 facilitate the quick

over 1,100 in use around the globe.

ninth C-2 model to be used for firefighting

transfer of stretchers and other equipment in

and disaster relief. The new helicopter will

and out of the helicopter. Its spacious cabin,

replace an existing BK117 helicopter

compact body and superior mobility have

deployed by the Kobe Air Rescue Team.

earned the BK117 high marks around the

The Kawasaki BK117 helicopter was
developed jointly by Kawasaki and European

and emergency medical services.
Since its market debut in 1983, the BK117

formerly Messerschmitt-Bolkow-Blohm

has undergone continuous improvement

(MBB). The BK117 is a medium-sized

making it the best-selling model in the

twin-engine multi-purpose helicopter that is

world. Kawasaki's outstanding technological

used for a wide range of applications,

know-how and proven track record have

including transporting cargo and passengers,

resulted in orders for 165 helicopters as of

firefighting, police work, emergency medical

January 21, 2015. Together with those

Shares in MES Yura to Be Acquired

14

Kawasaki recently made a decision to

MES-KHI Yura Dock Co., Ltd. as of the date

yards in Japan, Kawasaki aims to acquire

acquire a 40% share in MES Yura Inc., a

stated above.

the resources and infrastructure to provide

wholly-owned subsidiary of Mitsui Engi-

The ship repair industry in Japan has

its customers with total lifecycle support

neering & Shipbuilding Co., Ltd. (MES), as of

been subjected to fierce competition from

for LNG carriers, and to boost its ship repair

April 1, 2015. Kawasaki and MES sealed

repair shipyards abroad, in Singapore and

operations. Drawing on its considerable

the deal in December with the signing of a

elsewhere. once Japanese ship operators

know-how and experience in periodic

share transfer agreement and a joint ven-

start transporting shale gas from North

inspections and repair work for LNG carri-

ture agreement. With this transaction, MES

America, more LNG carriers are expected to

ers, Kawasaki will leverage its resources

Yura will be brought under the joint owner-

undergo maintenance work in domestic

and sales channels to help make MES Yura

ship and operation of MES and Kawasaki,

yards. By participating in the management

more competitive and profitable jointly

and the company name will be changed to

of MES Yura, one of the largest ship repair

with MES.
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As a partner in the PW1100G-JM engine

Engines AG, was issued type certification by

development and production program,

the Federal Aviation Administration (FAA) on

Kawasaki holds a 25% share of the JAEC

December 19, 2014. The PW1100G-JM

contract (approximately 6% of the

engine is to be used on the Airbus A320neo

entire program) and is responsible

family of aircraft.

for developing, manufacturing and

The international development program

maintaining the primary compo-

was launched in 2011 by International Aero

nents of the low-pressure com-

Engines (IAE), a joint company established by

pressor. Kawasaki's advanced pro-

P&W, JAEC and MTU. The PW1100G-JM is a

cessing technology plays a huge

turbo fan engine equipped with an advanced

role in reducing the weight and

gear system that enables the engine's fan to

improving the fuel efficiency of

operate at a lower speed than the low-pressure

the PW1100G-JM engine.

compressor and turbine. The combination of the

The state-of-the-art A320neo

gear system, state-of-the-art composite materi-

aircraft to be powered by the

aircraft, of which roughly half the engine
ordered will be fitted with the PW1100G-JM.

Geared Turbofan engine.
Image courtesy of
Pratt & Whitney.

Internal Circulation Fluidized Bed Boiler Ordered

world for uses in firefighting, disaster relief

helicopter manufacturer Airbus Helicopters,

Whitney (P&W) and Germany's MTU Aero

Kawasaki recently received an order for an

ever manufactured by Kawasaki. Jeonju

structure allows the fuel and bed materials

internal Circulation fluidized bed boiler

Paper plans to combine the ICFB with an

to circulate from the combustion cell to the

(ICFB) from Samchully ES Co., Ltd., a South

existing steam turbine generator when it

heat recovering cells by varying the velocity

Korean engineering firm based in Seoul. The

upgrades the power generation system

of the airflow. This design helps to control

boiler, which burns biomass fuel (wood chip

installed at its Jeonju Plant. The new

the temperature of the fluidized bed and

fuel and waste wood) and refuse paper and

system is scheduled to become opera-

protect the heat exchanger tubes from

plastic fuel (RPF) for power generation, will

tional in 2017. The electricity it generates

corrosion caused by chlorine and other

be used by Jeonju Paper Corporation, a

will be sold to a power supplier.

gases, thus enabling efficient and reliable

leading paper manufacturing company in

Kawasaki's ICFB can burn solid fuel made

South Korea. The boiler will be manufac-

from refuse and waste plastic, including

This latest order was placed in recognition

tured at Kawasaki's Harima Works and

corrosive materials and environmental

of Kawasaki's proven track record and the

shipped in the spring of 2016.

pollutants, as well as various waste materi-

technical excellence of the three ICFBs so

The new boiler will supply 131 tons of

als and sludge. This boiler features combus-

far delivered, two in Japan and one abroad.

high-temperature, high-pressure steam

tion and heat recovering cells that are

South Korea implemented a renewable

per hour, the largest capacity in its class

divided into separate sections. This internal

portfolio standard (RPS) in 2012 with the

plant operation.

aim of promoting the development and use
of new renewable energies, including
Fuel
Freeboard

biomass and waste materials. Under the
system, power suppliers that sell more than

Double partition wall

Circulation of sand

a certain amount of electricity are mandated to supply new renewable energies

Internal superheating

Heat recovering cell

corresponding to a fixed percentage of the
total electricity they generate. Thus, South
Korean demand for efficient and reliable

Heat recovering cell
Internal steam
generating tubes
Combustion cell

Air

boilers to burn biomass and waste materials
is expected to grow.
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new heights in technology.

design and superior styling. But that’s only the beginning. This radical marvel of engineering is also
equipped with the first Kawasaki custom-designed
supercharger, giving the H2 the power to deliver the
fastest-ever acceleration, while ensuring excellent

by the Kawasaki Group’s world-leading technological
expertise across a spectrum of industries.
Kawasaki put its gas turbine expertise to use in
pioneering the new supercharger. It also deployed
aerodynamic control technologies that it perfected

stability at high speeds. Knocking was prevented
using gas engine technologies.

force for the future. We remain committed to meeting social needs and responding to market demands
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