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Rocket engines:
delivering technology and
dreams into space!

Q What attitude is needed to be a good
rocket engineer?

A

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.

What is a liquid
rocket engine?

Opening the door to the future of
space development

Q How is the LE-7A rated internationally?
A

The engine’s propulsion
power comes from burning
a mix of liquid hydrogen
and liquid oxygen.
Compared to solid-fuel
engines, it has superior
combustion efficiency with
output control.

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.

To develop an engine,
develop human relations

First-stage engine
LE-7A

in the development of the LE-7A?

A

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

A

The LE-7A is an upgraded version of the LE-7,
Japan’s first domestically produced large-sized liquid
rocket engine. In August 2001, the LE-7A was used
for the first 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. The new H-IIB*2 launch vehicle, equipped with
two first-stage LE-7A engines, plays a key role in
supplying food and experiment equipment to the ISS.
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Q To what degree are rocket engines
contributing to society?

A

The 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.

Q What’s planned for the future?

Q What’s your most memorable moment

An engine highly rated
by the world

The requirements for young engineers are: firstly, no
compromise, and secondly, confront problems and events head
on. However difficult 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 difficulty, 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.

A

At present, we are developing LE-9/LE-11 engines for Japan’s new
flagship 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 first attempt to make such a minimal
first-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 flights.

*1

H-ⅡA
Japan’s highly reliable flagship launch vehicle

*2

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

*3

First-stage engine
The H-ⅡA and H-ⅡB are two-stage rockets, launched by burning the first-stage
LE-7A engine, followed by ignition and burn of the second-stage LE-5B engine.
The first-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.

Not surprisingly, it was the first 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. The LE-7A is the
first-stage engine*3, and it fires for about 400 seconds from
ignition; that is an incredibly long time (laugh). Once the engine
has been fitted, the design engineers cannot touch it – strictly
hands off, so after ignition, all I could do was intensely focus on the
data, and pray it went well. When the burn finished, I was finally
able to relax for a bit. Just after 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!

Q What’s the most important point
in development?

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. There 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.

You can also view this on the “MHI Graph” page of MHI’s website
(http://www.mhi-global.com/discover/graph/index.html).

MHI graph
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