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Bringing

THE FUTU RE
Launch Services

Based on monozukuri technology for rockets, MHI   supports research and observations of outer space.

Space technology extends beyond space travel and research into our everyday lives. For example, 
satellites are instrumental in forecasting weather, monitoring disasters and observing the global environment. 
Unmanned supply spacecraft* transport essential materials to the International Space Station (ISS).  
People on Earth benefit when devices such as these are sent into outer space. 
MHI is one of only a few companies involved in launch programs, from manufacturing 
to launching of the rocket — a critical component for space transport. This article examines 
how MHI accurately delivers a customer’s payload to a target orbit on a target date.

The HTV unmanned supply spacecraft, known as “KOUNOTORI,” was independently developed in Japan to transport cargo to the ISS and is carried aloft by the H-ⅡB launch vehicle. *

F E A T U R ES P E C I A L

Cover: Nagoya Aerospace Systems Works in Aichi Prefecture
P.2-3: H-ⅡA Launch Vehicle Flight No. 25 successfully lifts off from the Tanegashima Space Center in Kagoshima Prefecture.
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 MHI has played a lead role in rocket manufacturing since the 
dawn of space development in Japan more than 40 years ago. In 
2007, JAXA transferred production and management of the 
rocket launching business to MHI. At that time, MHI began 
o�ering launch services. �e comprehensive services include 
rocket manufacture, program management, and execution of 
launch campaigns. MHI’s deep experience in launch vehicle 
development and launch operations has given Japan’s launch 
services a competitive edge in the global market. 

 Once MHI receives an order from JAXA, a satellite manufacturer 
or satellite operator, design commences on a rocket best suited 
for the intended purpose. MHI manufactures most of the major 
spacecra� components, such as the �rst- and second-stage rocket 
engines and fuel tanks. Manufactured with the utmost precision, 
each critical piece is continuously examined manually and 
repeatedly veri�ed against the massive data pool that MHI has 
accumulated. Coordinating the various steps necessary for a 
reliable launch enables MHI to complete the missions of launch 
vehicles without a hitch while reducing costs.

Providing precise and reliable launch services 
based on Japanese monozukur  and experience

(iii) Center body section

At the Tobishima Plant, rocket 
engines, fuel tanks and other 
major components are brought 
together. The Tobishima Plant 
can manufacture four to �ve 
launch vehicles per year.

Designing Manufacturing (structural assembly, functional test, outfitting) Assembly Launching

©JAXA

In 2007, primary responsibility for space launch vehicles shifted from the Japan Aerospace Exploration Agency 
(JAXA) to MHI. Today, MHI oversees every step in the process, from manufacturing the rocket to launching the 
satellite into its targeted orbit. MHI continues to take full advantage of its outstanding knowledge, experience and 
teamwork.

Manufacturing 
critical rocket 
components, 

such as engines 
and fuel tanks

Workers bore thousands of 
holes by hand into the joint 
that connects the �rst-stage 
fuel tank to the engine. Rivets 
secure the pieces together.

C o m b u s t i o n  t e s t i n g  i s  
conducted on engines at the 
Tashiro Field Laboratory in 
Akita Prefecture to con�rm 
performance. The temperature 
of the �ame blast from the 
engine reaches 3,000ºC.

The high-performance LE-7A rocket 
engine serves as the main engine for 
the �rst stage. Ready approximately 
one and a half years before the launch 
date, the LE-7A is installed in the rocket 
body after testing at the plant.

Structural 
assembly

Functional
test

Outfitting

View video 
clips on
MHI’s website

View video 
clips on
MHI’s website

(ii) First-stage liquid oxygen tank

(i) Interstage 
   section

(iv) First-stage engine (LE-7A)

For details, 
see “Meet MHI” 

on page 13.

Providing integrated services from manufacturing to launching

Experts in outer space transport

MHI  Launch Services

Contract

Customer JAXA
MHI

LaunchingAssemblyManufacturingDesigning

Safety 
Supervision

MHI manufactures 

Payload fairing

Second-stage liquid 
hydrogen tank

( ii ) First-stage 
liquid oxygen tank

First-stage liquid 
hydrogen tank

( iv ) First-stage engine ( LE-7A )

( iii ) Center body 
section

( i ) Interstage 
section

Second-stage 
liquid oxygen 

tank

Second-stage 
engine (LE-5B)

Solid fuel 
rocket boosters 
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  Japanese rocket development leapt into the global arena in the 
1990s with the H-II. A Japanese launch vehicle designed for larger 
satellites, the H-II had its maiden space voyage in 1994. 
Development of the next-generation H-IIA a few years later sought 
to minimize launch costs. Another model, the H-IIB, was 
developed to carry large-sized cargo, including the HTV. It 
originally took �ight in 2009.
  Now, Japanese rocket development has entered a new phase. 
Upgrades to the H-IIA enabled Japan to meet a diversi�ed range of 
domestic and overseas satellite launch requirements, as well as 
enhance international competitiveness of the launch vehicle. It also 
marked the �rst step in a new national �agship launch vehicle 
currently being developed with a maiden test launch scheduled for 
2020. Provisionally named the H-III, this �rst new rocket in about 
30 years targets enhanced cost competitiveness and greater launch 
capacity �exibility accommodated by adjusting the number of solid 
fuel rocket boosters.
  �e H-III will not only bene�t the Japanese government but also 
meet diversi�ed global needs, strengthening MHI’ s  compe-
titiveness in global markets.

2020

2009

1994

2001

©JAXA

©JAXA

Rocket trip: 
how a satellite goes into orbit
The rocket travels a long journey until it releases the satellite in a targeted orbit. 
Let’s look at a typical flight sequence.

Launching the rocket

Tokyo to Osaka in about 55 seconds

  Why is a rocket launched?

Astronaut Wakata works on a plant growth experiment in the Japanese 
Experiment Module “Kibo” * on the ISS.

  Space-related programs enable research and activities 
that simply cannot be performed on Earth. The rocket’s 
mission is to deliver what is needed in space. Consider the 
everyday technology of weather forecasting. Weather 
forecasters base their predictions on weather data for a 
wide area delivered from meteorological satellites. Cargo 
that �lls the HTV supports research conducted at the ISS 
for the outer space environment. Astronauts look forward 
to the experimental equipment and food that the HTV 
brings.

Injection 
into orbit

The future holds in store more 
diversified space transport 
needs and services. MHI continues 
developing indispensable rocket 
technology that will provide better 
solutions.

A major new rocket 

for future generations
A new page in the history of
rocket development

  MHI has another prime objective in seeing new national �agship 
launch vehicle technology come to the fore. Many of the engineers 
involved in the H-II project have retired in the 30 years since the 
rocket’s initial development. Eventually, no one from the early days 
will remain to pass down vast technical knowledge, and Japanese 
rocket development could grind to a halt. MHI honors its 
responsibility to endow future generations with innovative launch 
technology. What is important is not “know-how” but 
“know-why” — that is, to verify why predecessors did as they did 
and understand the experience and knowledge behind those 
e�orts.

Mission to pass down 
‘experience and knowledge’

* Launching capacity to geostationary transfer orbit

Milestones to H-

H-Ⅱ, first Japanese rocket, 
was developed.
The H-Ⅱ was a two-stage rocket developed entirely 
with Japanese technology. The �rst stage had a 
high-performance engine using hydrogen as fuel. A 
total of seven rockets were launched.

Overall length: about 50 meters 
Launching capacity*: about 4 tons

H-ⅡB, which delivers important 
cargo to the ISS, was developed.
The H-ⅡB is the rocket used to lift the H-Ⅱ 
Transfer  Vehic le  (HTV) ,  a lso ca l led 
“KOUNOTORI,” an 
unmanned supply 
spacec ra f t ,  w i th  
greater launching 
capacity to support 
a wide range of needs. 

Overall 
length 

Launching 
capacity*

about

tons
4-6

about

meters
53

0:00
1:47

4:10

6:44

©JAXA

H-ⅡA, one of the major 
models, was developed.
The H-ⅡA is a major Japanese 
rocket based on H-Ⅱ technology. 
The H-ⅡA �rst �ew in 2001, and 
in 2006 �ew with its maximum 
launching capacity of about 6 
tons. MHI has been in charge of 
launch services since the 2007 
�ight of H-ⅡA Flight No. 13.

about

tons
8

Overall 
length 

Launching 
capacity*

about

meters
57

2015
(provisional)

(provisional)
The H-Ⅲ, the �rst new rocket in 
30 years, is being developed to improve performance 
and enhance cost competitiveness. The design 
supports a wide range of needs by adjusting the 
number of solid fuel rocket boosters.

H-Ⅲ, a new national
flagship launch vehicle,
is being developed.

about

tons
2

Overall 
length 

Launching 
capacity*

about

meters
60
-6.5

The H-ⅡA is  upgraded to support  the 
expanding commercial satellite market. It 
can br ing a  sate l l i te  much c loser  to  
geostationary transfer orbit, extending the 
satellite’s service life and making satellite 
design more �exible.

H-ⅡA upgrade for 
commercial satellites

Overall length: about 53 meters
Launching capacity*: about 4-6 tons

* For details, see “Meet MHI” on page 13.

Ⅲ

times faster than a Japanese bullet train, estimating the 
train’s speed at 285 kilometers per hour.
  As spent tanks for each stage separate from the 
rocket, the launch vehicle loses weight and �ies farther 
into space. It aims at the target orbit relying on the 
inertial guidance system controlled by the computer 
aboard the rocket, the radio wave guidance system 
controlled with the radar on Earth, and other control 
methods.

  The launch vehicle carrying a satellite and other 
payloads jumps out to the Earth’s outer atmosphere 
with immense power against gravity. After burning fuel 
that emits gases with full power, the rocket continues 
�ying away from the Earth using oxygen in the tank for 
combustion. The amount of energy is so huge that it 
can propel the rocket about 550 kilometers — that’s 
nearly the same distance between Tokyo and Osaka — 
in around 55 seconds. The launch vehicle is about 125 

HTV “KOUNOTORI”

©JAXA/NASA

©JAXA/NASA

Typical flight sequence of H-ⅡA (example)

Rocket 
lift-off!

Solid
 fuel rocket

 booster 
separation

Payload 
fairing 
jettison

First-stage 
separation

Payload 
separation

Mission completed 
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Leading
Player

Interview with 
an Innovator 

H-ⅡA
Japan’s highly reliable �agship launch vehicle  

H-ⅡB
A large rocket �rst launched in September 2009, designed to meet a wide range of 
needs, e.g. launching HTVs, or in combination with H-ⅡA.

First-stage engine
The H-ⅡA and H-ⅡB are two-stage rockets, launched by burning the �rst-stage 
LE-7A engine, followed by ignition and burn of the second-stage LE-5B engine. 
The �rst-stage engine accelerates the rocket up to an altitude of about 400 km. The 
second-stage engine maintains the intended altitude and implements orbit 
corrections. 

A �e LE-7A is an upgraded version of the LE-7, 
Japan’s �rst domestically produced large-sized liquid 
rocket engine. In August 2001, the LE-7A was used 
for the �rst time on H-IIA Flight No. 1, and all 
subsequent launches since then up to Flight No. 25, 
placing various satellites and planetary probes into 
orbit. �e new H-IIB*2 launch vehicle, equipped with 
two �rst-stage LE-7A engines, plays a key role in 
supplying food and experiment equipment to the ISS. 

Please tell us about the LE-7A rocket
engine and its background.

Q

An engine highly rated
by the world

To develop an engine, 
develop human relations

▶▶▶Pick Up Innovator

Liquid Rocket Engine Design Section
Engines & Control Equipment
Engineering Department
Guidance & Propulsion Division
Integrated Defense & Space Systems

Dr. Eng. Hiroyasu Manako
Manager

Profile

Joining MHI in 1990, Manako has consistently 
worked on liquid rocket engines. He was 
responsible for developing the LE-7A engine, 
and is now working on engines for Japan’ s 
new �agship launch vehicle.

How is the LE-7A rated internationally?Q

A It’s highly rated on the world rocket scene, and we’re all pleased 
that now Japan’s rocket engines are considered to be on par with 
the U.S. Recently, export of components and joint development 
with overseas companies have also started, and I think these are 
the best acknowledgements of the LE-7A’s performance and 
reliability.

What’s your most memorable moment
in the development of the LE-7A? 

Q

A Not surprisingly, it was the �rst launch. I was present at that 
moment in the Tanegashima Space Center launch site, but I 
wasn’t able to watch it on the monitors. �e LE-7A is the 
�rst-stage engine*3, and it �res for about 400 seconds from 
ignition; that is an incredibly long time (laugh). Once the engine 
has been �tted, the design engineers cannot touch it – strictly 
hands o�, so a�er ignition, all I could do was intensely focus on the 
data, and pray it went well. When the burn �nished, I was �nally 
able to relax for a bit. Just a�er the end of the LE-7A burn, the 
second-stage LE-5B engine, also developed by MHI, ignites. For 
about 30 minutes, up to payload separation and successful 
orbit-injection (end of launch mission), no one can relax!

A Human relations; developing rocket engines is all about good 
human relations. To manufacture one engine, many related 
departments within MHI, collaborating companies, and other 
organizations are involved. �ere are also many urgent tasks, and 
it is vital to set up a structure where these partners can 
immediately respond. What really counts is human relations 
developed through daily work. I always strive to have good 
communication, regardless of inside or outside the company, and 
work on building trust. By explaining that every single small 
component is absolutely essential to launch the rocket, the 
motivation of everyone is raised. Undeniably, the success of a 
rocket engine is the dreams of all the team members made real.

Q What’s the most important point
in development?

What attitude is needed to be a good 
rocket engineer?

Q

What’s planned for the future?Q

A At present, we are developing LE-9/LE-11 engines for Japan’s new 
�agship launch vehicle. I am responsible for the LE-9, and compared 
to the LE-7A we aim to reduce the number of components and 
improve reliability. It is a world �rst attempt to make such a minimal 
�rst-stage engine. We have been involved in technical research for 
some eight years, and we are now preparing for development. If we 
succeed, the engine will have more power, lower costs and greater 
reliability. If the project progresses smoothly, the launch is scheduled 
for 2020. In the future I want to see with my own eyes the development 
of reusable rocket engines and manned space �ights.

Opening the door to the future of
space development

To what degree are rocket engines
contributing to society?

Q

A �e communication, meteorological and disaster observation 
satellites in orbit are now indispensable for our technological 
infrastructure and life on earth, and it is rocket engines that are 
essential to launch satellites into orbit. Without question, space 
encourages the imaginations of humans.

A �e requirements for young engineers are: �rstly, no 
compromise, and secondly, confront problems and events head 
on. However di�cult the situation is, never stop; keep moving 
forward and make things happen. In the development stage, 
sometimes we will not know if an idea will work until we try it 
out, so it is important to be brave without worrying too much; 
just do it. Unless you dare to confront a di�culty, you cannot 
move forward. Moreover, if you become a project manager, not 
only must you improve your skills, but you’ve also got to balance 
scheduling and costs.

The H-ⅡA*1 launch vehicle is a large-sized Japanese rocket, boasting world class technology.
This giant is fitted with MHI rocket engines, contributing to a reliable launch.
MHI engineer, Hiroyasu Manako, has been involved in the LE-7A liquid rocket engine from the start
of its development, and his career has followed the history of Japanese liquid rocket engines.
He talked about his passion for the development of rocket engines, 
central to the launch of so many dreams.

Rocket engines:
delivering technology and
dreams into space!

* 1

* 2

* 3

The engine’s propulsion 
power comes from burning 
a mix of liquid hydrogen 
a n d  l i q u i d  o x y g e n .  
Compared to solid-fuel 
engines, it has superior 
combustion ef�ciency with 
output control.

First-stage engine
LE-7A

What is a liquid
rocket engine?
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The pressurized (interior laboratory) module, 11.2 m long and 4.4 m in diameter, 
houses the power and transmission control systems to maintain Kibo. 

Dolly’ s power generation system also supplies 
electricity to the loaded satellite.

Tanegashima Space Center, Kagoshima Prefecture

 On launch day, Dolly, the Mobile 
Launcher (ML) transporter, carries 
the launch vehicle with its satellite 
payload some 500 meters from the 
vehicle assembly building to the 
launch pad. Dolly raises the ML and 
launch vehicle, and under automatic 
control moves to the launch pad. 
Sensors continually monitor any road 
unevenness, and adjust the two 
hydraulically controlled 56-tire units. 
�e 112 tires are thus �nely tuned to 
maintain perfect balance and vertical 
level of the rocket to within ±0.2 
degrees. Positioning at the launch 
pad is also highly accurate to within 
25 millimeters on all sides. Dolly 

Aboard the ISS: about 400 km above the earth

  �e International Space Station (ISS) is a space laboratory, 
and the U.S., Russia, Europe, and Japan have each 
developed their own experiment module. Kibo is Japan’s 
�rst manned experiment facility and large enough to 
accommodate four astronauts. MHI manufactured the 
experiment logistics module pressurized (interior storage) 
section, pressurized (interior laboratory) module, and 
experiment equipment. Making the best use of its advanced 
technologies, MHI has designed the Environment Control 
and Life Support System (ECLSS) to provide a constant lab 
temperature, and a structure to protect astronauts from 
cosmic radiation and space debris. �e module temperature, 
humidity, and air pressure are controlled to allow 
astronauts to work in a comfortable, quiet and shirt sleeve 
environment, dressed in casual attire. Experiments, 
making use of the space environment, such as cell culture 
or medaka breeding, are conducted daily to provide 
invaluable data that cannot be obtained on the ground. 
Before too long, the experiment results will help in the 
development of new drugs and in furthering our 
knowledge of diseases, and it is hoped that these space 
bene�ts will soon be applied on earth. 

Outer space: about 300 million km from earth

  �e asteroid explorer Hayabusa has successfully accomplished 
its mission of landing on the asteroid “Itokawa” to collect 
ground surface samples and return to Earth. MHI 
manufactured the explorer’s Reaction Control System (RCS) to 
generate thrust from chemical reactions. RCS gas jets enable 
attitude control used for the turning of solar cell modules 
toward the sun and �ne orbit adjustments. When it was time 
for Hayabusa to land on Itokawa, there was a glitch in the �ne 
attitude control device. Fortunately, the RCS acted as a 
substitute for the device and managed a safe landing. 
Hayabusa’s successor, Hayabusa2, scheduled to launch in 
December 2014, aims to visit the asteroid “1999JU3” and to 
bring new surface samples back to earth. MHI’s RCS is ready 
and waiting to help complete this new mission.

Odate City, Akita Prefecture

Final check base of engine performance!
Rocket engine combustion test facility

 Before installation, rocket engines 
undergo severe performance testing 
at the MHI Tashiro Field Laboratory. 
Since opening in 1976, the laboratory 
has tested seven models of engines 
for Japan-made launch vehicles, and 
has contributed invaluably to Japan’s 
space development projects. Tests are 
conducted by actually igniting the 
engine. A typical combustion test 
takes about 50 seconds; a �rst-stage 
engine thrust exceeds 100 tons and 
per second will burn as much as 3.5 
drums of propellant (fuel and 
oxidant). Tashiro’s strict standards 

give the �nal seal of approval on all 
processes from the manufacture of 
components through to assembly. In 
August 2014, an engine combustion 
test was completed for the H-IIB 
launch vehicle, scheduled to load 
HTV5. Since last year, testing to 
develop engines for the new �agship 
launch vehicle has also been making 
steady progress.

0 9

MHI’s innovative technologies and outstanding products surround us,
expanding across land, sea, and air, and even into outer space.

Throughout the world, MHI is quietly supporting every aspect of people’s daily lives.

Life with MHI Space Systems

1 0

1 1 1 2

Each �rst-stage engine 
combustion test for H-ⅡA 
and H-ⅡB launch vehicles 
runs about 50 seconds 
and produces a 3,000°C 
�ame blast.

New measures for operation, fuel maintenance, and piping have signi�cantly 
improved the reliability of the Hayabusa2’ s RCS. 

Illustration: Akihiro Ikeshita

(12 units: 1 each corner (8), 1 each right
and left center of front and rear surfaces (4))

Here are the
RCS!

Japan’s first space activity base!
Kibo, the Japanese Experiment Module 

Dolly, the world’s most unique dedicated rocket transporter!
The real power beneath the scenes

Reaction Control System (small rocket engines) 
of the sample collector Hayabusa

A transport
specialist with

forward, backward,
sideways and
standing turn

movement

carries the approximately 290-ton, 
53-meter high precision rocket at 
a speed of 2 kilometers per hour 
with no vibration; it is truly the 
fruit of MHI’s heavy load transport 
technology.

Studying medaka bone density helps 
clarify the function of bone-making 
cells and will be useful in osteoporo-
sis research. 

Experiments in
microgravity

space contribute
to life on earth.

Engine ignition
time: high-tension
moments among
the developers

Great
expectations!

Hayabusa2
heading for its

asteroid
rendezvous  

© JAXA

© JAXA



To meet mankind’s expectations for space development and 
to strengthen its competitiveness in the international market, 
MHI is heading the development of a new national flagship launch vehicle.

In October 2014, MHI opened the Tanegashima Space Class, coinciding with 
an H-ⅡA rocket launch. About 30 parent-child pairs (4th to 6th grade) were 
invited to the Tanegashima Space Center in Kagoshima Prefecture to learn 
about the universe and watch the liftoff of the H-ⅡA Launch Vehicle Flight No. 
25. Children wearing T-shirts inscribed with their individual dreams, like “I 
want to build a space hotel,” stared wide-eyed at the vapor trail drawn by the 
launch vehicle carrying the Geostationary Meteorological Satellite 
“Himawari-8.” Awe-struck children were heard leaving Tanegashima 
exclaiming loudly, “Wow! What an amazing sound” or “I felt the roar in my 
heart,” and so they left feeling a little closer to our universe.

©JAXA/NASA

A rocket launcher is 
a  f a c i l i t y  u s e d t o  
assemble, load, trans-
f e r  a n d l a u n c h a  
rocket. MHI manufac-
tures launchers for 
launch vehicles. 

H
-Ⅱ
A 

ro
cke
t launch complex

To win business in the 
severely competit ive 
wor ldw ide sa te l l i t e  
launch services market, 
we are cont inuously 
improving engines by 
focusing on increased 
reliability and reduced 
costs. 

LE-
7A engine

MHI is engaged in manu-
facture through to launch 
of the HTV, an unmanned 
supply spacecraft that 
delivers daily necessities, 
experimental equipment 
and other essential cargo 
to the International Space 
Station.

HTVMHI  manu fac tu res  
ground-based com-
bustion test facilities 
to simulate environ-
mental conditions for 
d e v e l o p i ng  a c t u a l  
rocket engines and 
verifying their perfor-
mance.

E
ng
in

e c
omb

ustion test stand

Kibo For Japan’s  first manned 
space faci l i ty  “ Kibo ” 
aboard the ISS, MHI 
manufactured both the 
experiment  logistics 
module pressurized (inter-
ior storage) section and 
pressurized ( inter ior  
laboratory ) module.

In a special class on space and the universe, children enjoyed making rockets from plastic bottles and 
writing their own dreams on the pressurized rockets before launching them into the sky. 

For exper iment s con-
ducted within a space 
environment, MHI takes 
charge of the develop-
ment, manufacture and 
launch support of life 
science experimental 
equipment.

Aq
uatic habitat We are developing and 

manufactur ing  such 
equipment  as  simple 
lightweight monopropel-
lant thrusters,  high 
performance bipropel-
lant thrusters, propellant 
tanks and high-pressure 
gas tanks.

Pr
opellant tank MHI offers cutting-edge 

hybrid ICs, data proces-
sors for sc ientific re-
search  satellites, and 
second-stage LH2 tank 
for rockets. 

Da
ta processor

Since  Japan’s  fi r s t  
sa te l l i t e  launch  in  
1975, development of 
larger launch vehicles 
has been promoted. To 
ensure global compet-
itiveness, MHI aims at 
further launch   capacity 
expansion. 

La
un
ch

 of
 H-ⅡB launch vehicle

An introduction to the four 
domain’s extensive range of 
innovative technologies compiled 
over more than a century.

ーーThe Technology to Safeguard
MHI’s integrated land, sea, and air 
defense and space systems provide 
security on the planet.

Integrated 
Defense & 
Space Systems

Com
m

ercial Aviation & 

Transportation System
s

Energy & Environm
ent

Integrated Defense & Space Systems 
provides unified land, sea, air and 
space defense systems, including 
naval ships, defense aircraft, missiles, 
launch vehicles and special vehicles, 
as well as space-related services. MHI 
technology and expertise developed in 
i ts defense  and space business 
contribute to security  across  the 
planet. 
As Japan’s leading defense and space 
systems integrator, the Integrated 
Defense & Space Systems Domain 
combines the technology and expertise 
of each of its businesses to reinforce 
MHI’s international competitiveness 
in the space industry and create inno-
vative systems to coordinate land, sea 
and air defense initiatives.

●Aircraft Division
Defense Aircraft

●Guidance & Propulsion Division
Missile Systems/Aero Engines/
Applied Products

●Space Systems Division
Space Systems

●Special Vehicle Division
Special Vehicles/Naval Ship Engines

●Naval Ship Division
Naval Ships

●Maritime & Space Systems Dept.
Undersea & Shipboard Systems

Integrated 
Defense & 
Space Systems

Energy & Environment offers 
optimal solutions in the energy- 
related fields of thermal power, 
nuclear energy and renewable 
energy, in such environmental 
areas as water and flue gas treat-
ment, and for chemical and indus-
trial plants. MHI’s integration of 
large-scale infrastructure proj-
ects supports society and gener-
ates new power for the future.
By leveraging the benefits of its 
wide range o f  products  th is  
domain focuses on responding to 
the needs of its customers and 
society. MHI is developing new 
businesses to combine the design, 
procurement, and construction 
operations of each of the domain’s 
businesses to become a leading 
company  in  the  energy  and  
environment-related industries.

●Chemical Plant & Infrastructure Division
Chemical Plants/Water Solutions

●Marine Machinery & Engines
Mitsubishi Heavy Industries 
Marine Machinery & Engine Co., Ltd.
Marine Machinery and Engines

●Renewable Energy Business Division
Wind Power Systems/
Pump Applications

●Nuclear Energy Systems Division
Pressurized Water Reactor (PWR)  Plants/
Advanced Reactor Plants/
Nuclear Fuel Cycle Plants and Facilities/
Nuclear Fuel

Energy &
Environment

●Thermal Power Generation Systems
Mitsubishi Hitachi Power Systems, Ltd.
Thermal Power Generation Systems/
Environmental Plants for Coal-Fired 
Facilities

Commercial Aviation & Transpor-
tation Systems delivers advanced 
land, sea and air transportation 
sys tems ,  i nc lud ing  c i v i l i an  
aircraft, commercial ships and 
transit networks. MHI moves soci-
ety, supporting its transportation 
and logistics infrastructures with 
superior safety, guaranteed quality 
and first-rate reliability backed by 
state-of-the-art technology. The 
domain complies with strict safety 
regulations and requirements by 
standardizing production systems 
and coordinating technological 
development in each field of land, 
sea and air throughout its opera-
tions and has created an inte-
grated business model for its 
products to further expand into 
new markets.

●Shipbuilding & Ocean Development Division
Passenger Ships/Commercial Ships/
Special-Purpose Vessels/
Marine Structures/Submersibles/
Ship Repair & Conversion/
Technical Services & Automated Systems/
Engineering Business/
Overseas Shipbuilding Business

●Land Transportation Systems Division
Land Transportation Systems/
Air Brake Equipment

●MRJ
Mitsubishi Aircraft Corporation 
Independently Developed Aircraft 

●787 Division
Boeing Sustaining 

●Commercial Airplanes Division
Boeing Sustaining/Bombardier/
Established Commercial Airplanes

Commercial 
Aviation & Trans-
portation Systems

Machinery, Equipment & Infra-
structure’s wide range of prod-
ucts, including machine tools, 
material handling, construction 
machinery, air-conditioning and 
refrigeration systems, lay at the 
foundation of industrial develop-
ment. MHI applies its broad busi-
ness experience, high reliability 
and technical expertise to support 
social and industrial infrastructure 
by connecting people to people, 
businesses to businesses, and the 
present to the future.

●Engine Division
Engines (Diesel/Gas Engines/
Air-Cooled Gasoline Engines)

●Business Development Dept.
Advanced Mechanical Systems

●Group Companies
Machinery/
Environmental Protection Systems/
Mechatronics System Machinery/Printing 
and Paper Converting Machinery/Steel 
Structures/Agricultural Machinery and 
Facilities/Automotive Thermal Systems/
Material Handling Equipment

●Hydraulics & Machinery Division
Hydraulic Devices/Testing Systems

●Machine Tool Division
Large Machines/Gear Cutting Machines, 
Cylindrical Grinding Machines/
Special-Purpose Machines/High-Precision 
Machining Centers/Wafer Bonding Machines/
Precision Cutting Tools/Engine Valves/
Power Transmissions/Precision Position 
Feedback Sensors

●Air-Conditioning & Refrigeration Division
Commercial Use Air-Conditioners/
Residential Use Air-Conditioners/
Heat Pump Water Heaters/Heat Pump 
Module Chillers/Centrifugal Chillers/
Transport Refrigeration Units/
Applied Refrigeration Use Machinery

●Automotive Parts Division
Turbochargers/
Automotive Thermal Systems

Machinery, 
Equipment & 
Infrastructure

M
achinery, 

Equipm
ent & Infrastructure

Space 
Systems

30 parent-child pairs joined
the Tanegashima Space Class to study 
and view an exciting rocket launch

Launch Vehicles Rocket Launch Complex Rocket Engines

Rocket Engine Firing Test Stand Japanese Experiment Module “Kibo”

Utilization of Space Environment Space Propulsion Systems Space Equipment

H-Ⅱ Transfer Vehicle

●Mitsubishi Heavy Industries
Aero Engines, Ltd. 
Commercial Aero Engines
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Visit the “MHI Graph” page on MHI’s website 
(http://www.mhi-global.com/discover/graph/index.html)
to view video clips.

Information included herein is based on data available as of October 7, 2014.

Please use the following link to send your 
questions or feedback:
URL: http://www.mhi-global.com/inquiry/index.html

Structure Design Section 
Guidance & Propulsion Division
Integrated Defense & Space Systems

Chisato Kubota
Since studying aerospace engineering at a 
university, Kubota has always wanted to work in 
space development and is now fulfilling that 
dream through her work on the structural 
design of the cargo transfer space vehicle HTV* 
that travels to the ISS. Her aim is to be an 
all-round engineer, with excellent technical and 
flexible negotiating skills inherited from her 
seniors.

�e knowledge and dreams
of MHI’s young engineers
as endless as the universe
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Partner Tool

Flight vehicle structure
technical design book

The book includes 
all the formulas, graphs, 
and coef�cients necessary 
in structure design; 
an essential partner 
for everyday work.


