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Some Impressions of a Short Visit to Japan

Arvind Jasuja
(Cranfield University, England)

A casual conversation during the course of
ICLASS (International Conference on Liquid
Atomization and Spray Systems) 2003
Symposium in Italy eventually led to this short
visit to Japan. The author had the singular
good fortune of coming in contact with
Professor Seiichi Shiga of the Department of
Mechanical System Engineering, Gunma
University, Kiryu. This contact evolved
gradually into an exchange of research
publications on jet-engine fuel injection
technology initially, followed by a visit to the
UK by some members of the Gunma research
group to attend an atomization and sprays
conference in Nottingham including brief visits
to Rolls-Royce plec, Derby and Cranfield
University, Bedford. During these interactions
the author was informed that a short visit to
Kiryu Campus could be possible with the
support of Gunma University Foundation. It
was, however, made clear that this was a
competitive process and as a consequence
successful outcome could not be guaranteed.
Thanks to a good submission prepared by
Professor Shiga, the University Foundation
formally approved the two-week visit. I was
very pleased with this opportunity despite the

fact that I had previously been to Japan back in
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Gunma University, Kiryu

Lively and enjoyable deliberations with the host

1988 since I did not have much free time to
learn about the Japanese culture and the life
style. The Gunma University visit coincided
with two important technical events, namely
the 2006 Japan-China Seminar on Preparation
and Utilization of Clean Fuels and Their
Control of Combustion and Emissions, Aug. 21-
22, 2006, Kiryu, and the ICLASS 2006, Aug. 27
- Sept. 1, 2006, Kyoto. This offered an
interesting blend of technical and cultural
opportunities especially due to Kyoto’s
prominent historical past as well as the
proximity of some important heritage sites.

I was pleased to be able to participate in the
Japan-China Seminar as it offered an
interesting and useful opportunity for
networking with some regional research
leaders in the important fields of energy and
environment. Moreover, it also gave me a good
overview of the current and projected energy
resources scene and the ever-increasing
demand from the rapidly growing community of
commercial, domestic and state users and the
technology development necessary to preserve
the environment. Coal is available in
abundance and is a cheap, geo-politically stable
energy resource within the Asian sub-
continent. Development of efficient and clean,
coal - burning - based, power generation
technologies is clearly a research priority of
some considerable importance. Similarly, the
ever-growing transportation sector is another
key priority area that is the focus of research
and development effort in order to limit the



Plenary Lecture, 2006 Japan-China Seminar

emission of such pollutants as NOx, COs,
suspended particulate matter etc.

The ICLASS 2006 attracted over 300
delegates, featuring the presentation of around
220 fully reviewed technical papers sub-divided
into a total of 68 multiple, parallel sessions
spread over four days. The papers covered
research, design, development, characterisation
etc aspects of various types of spray systems
and liquid atomization philosophies including
related technologies of optical diagnostics and
numerical simulation etc. The technical
highlights of the conference were the four
keynote lectures presented by eminent and
well-recognised research scientists and
technologists with a view to providing a wide-
ranging review on a selected theme. The author
was particularly interested in lectures ‘Light
scattering theory and practice: beyond velocity
and size measurements’ delivered by Professor
Gerald Gouesbet of CORIA - INSA, Rouen,
France and ‘Professor Yasusi Tanasawa’s
Achievements, the International Conference on
Liquid Atomization and Spray System, and the
Tanasawa Award’ given by Emeritus Professor
Hiro Hiroyasu of Hiroshima University, Japan.
Gouesbet claims that the availability of ultra-
short optical pulse duration of 30 to 100 fs, (fs
denotes femto seconds, 1fs = 10'"° seconds), is a
promising way to extend the application of
optical techniques to poorly understood,
impenetrable dense near-nozzle spray regions.
This is especially relevant to many important
practical applications in such fields as diesel,
gas turbine, rocket engines; process - chemical

engineering etc. wherein the multiple
scattering effects often become so dominant as
to render the current generation of laser based
diagnostics virtually ineffective. During 100 fs
the light travels only 30 micrometers in air and
consequently time-resolved, scattered light
detection at such short time scales offers a way
to distinguish optical path differences and the
nature and extent of prevalent multiple
scattering. One way consists of inverting the
temporal evolution of the multiply scattered
light to retrieve the medium properties by
studying in a rigorous electromagnetic
framework the interaction between the pulsed
laser and the particles (isolated and in clouds).
Another way consists in isolating ballistic
photons from scattered ones, in order to extend
the applicability of a current technique to dense
regions. This is similar to the case of diffraction
based particle sizing technique employing
transmitted light being limited to dilute media
but can be extended efficiently to dense
situations by isolating ballistic light. A ballistic
imaging technique for visualizing the structure
of high-pressure dense sprays has been
developed and demonstrated successfully.

The author was familiar with the extensive
pioneering airblast atomization studies
undertaken by Professor Yasusi Tanasawa
during the 1930’s that served to provide the
foundation for numerous subsequent studies in
the field. Professor Hiroyasu’s thought
provoking review, however, revealed the full
extent of his other very important research and
development contributions. These covered the
fields of jet engine fuel injection and
combustion, drop size measurement
techniques, mechanism of liquid disintegration,
and academic texts on ‘Gas turbines’ and ‘Fuel
Atomization and Sprays and Spray
Combustion’. All this came as a big but very
pleasant surprise to the author. Like Professor
Hiroyasu, the author too has had a privileged
close association with another pioneer and
leading authority of more recent times, namely
Professor Arthur Lefebvre. Interestingly, there
is a remarkable degree of similarity between

the research study themes and the breadth of



activities pursued by the two pioneers,
Professors Tanasawa and Lefebvre. The spray
and atomization community, under the
of ICLASS,
commemorates the lasting contributions of

umbrella appropriately
these two highly admired pioneers by
instituting two, separate awards bearing their
names. Professor Hiroyasu’s account detailing
Professor Tanasawa’s contributions as well as
the historical development of the ‘Tanasawa
and formation of the ICLASS

organization was an important contribution

award’

and one that is likely to be much appreciated
by the current and future generations of spray
and atomization scientists and engineers.

The social and cultural highlight of the
ICLASS conference was the Banquet during
the course of which traditional ceremonies of
‘Kagami wari’ and ‘Maiko-san’ were performed.
Kagami wari is a common custom performed at
special events and celebrations featuring large
number of guests and it literally means
breaking open the flat end of a barrel
containing Sake with a wooden mallet. The
drink is then shared out amongst all those
present. Here some strongly built, traditionally
dressed conference participants were selected
to demonstrate on the stage the opening of one
of the most popular brands of sake,
‘Gekkeikan’, which happens to come from an
area close to Kyoto. During the course of the
consumption of this rather fine drink
accompanied with a wide selection of local
dishes, the
entertained by Kyoto’s famous ‘Maiko-san’ (i.e.

Japanese delegates were
dancing girls). These elegant, kimono attired,
‘apprentice geisha’ dancing girls are only found
in Kyoto and they performed classical dances
and played traditional musical instruments
during the banquet. This was enjoyed by all as
it is a rare event these days, even for the
Japanese people, due to its somewhat
expensive nature.

The author also had number of other
opportunities for gaining insight into the
Japanese culture and life style. While staying
in the university guest house in Kiryu I was
able to experience some aspects of the life style

in a typical, compact Japanese city. Kiryu has a
very nice location since it is situated in a valley
that is surrounded by hills and mountains
along with a river flowing through it - in fact I
could see all these from my living apartment. It
has a very peaceful, clean and healthy
environment and I felt close to nature due to
the nearness of hills and the river. The city has
a very long history of textile production dating
back some 1300 years ago. It seems that the
silk produced was used to pay for the tax due
from this region way back in the year 714. 1
had the pleasure of briefly visiting the textile
museum in the heart of the Kiryu city
accompanied by some students from Gunma
University as my very friendly and energetic
guides. I also did frequent shopping at a local
groceries supermarket and always found people
very polite, courteous, and willing to help. My
host was all of these and more since he was
always there to make sure that my stay was
comfortable and enjoyable despite my dietary
restrictions because of being a vegetarian.
Despite the jet lag following a long, non-stop
flight, I found my self well-settled within a very
short period of time thanks largely to the
excellent courtesy extended to me by Professor
Shiga and his wife and the pleasant and
peaceful living environment.

I had the pleasure of being able to visit some
key heritage sites during my two week stay in
Japan, namely the Nikko Shrine located at the
foot of Mt. Nyoho-san, the Toji Temple in Kyoto
and the Hiroshima Peace Memorial. It seems
that most, if not all, cities in Japan have some
shrines and temples. This reveals the deeply
spiritual nature of the Japanese people along
with a considerable following for Buddhism.
However Toshogu and other shrines,
collectively referred to as the Nikko shrines,
are ranked amongst the top few in the whole of
Japan with some of the buildings dating back
to the 17" century. This was a group visit with
Professor Shiga as our guide and we also had
the added bonus of a nice drive along a very
picturesque route featuring a mountainous
terrain with wooded forests, winding and
twisting roads often alongside a river. Two of



the very popular highlights for this shrine site
are the so called ‘Sleeping Cat’ and ‘Three
Monkeys’. The sleeping cat is located at a gate
leading to the grave of one of the famous rulers
of the Edo period and it is intended to keep the
mice away from this important place of
worship. The three monkeys sculpture is
inspired by the very famous and well known

Buddhist teaching of ‘see no evil, hear no evil

Group visit to Nikko Shrine

and speak no evil’. The philosophy behind this
maxim being that by following it we ourselves
shall be free from evil. These monkeys are
located at the entrance to a sacred stable for
horses in the belief that they would protect the
horses from ill health.

The Toji Temple is a short walk from Kyoto
Terssa, the site of the ICLASS 2006 conference,
and is a Buddhist Temple with some of its
buildings dating back to the 14 Century. It
features the tallest Pagoda in Japan with a
height of around 57 meters and it serves as the
landmark for Kyoto city. It is a five-tiered
pagoda that is classed as a National Treasure
rising above the local landscape. The present
pagoda was built in 1644 and contains images
of four Buddhas, the previous one having been
struck down and burnt by lightning on four
separate occasions since its construction in 826.
The Lecture Hall displays the oldest collection
of 21 Buddhist Statues in Japan, having
originally been brought over from China, and
they are arranged in a particular order in
accordance with Esoteric Buddhism. This
temple retains its original architectural style
and layout and is a treasure house of Esoteric
Buddhist art due to the large number of
statues, paintings, carvings, etc., brought back
from China. During the years that Kyoto was
the capital of Japan, this temple was given the
official name of ‘Kyo-o-gokokuji’, which means
‘the temple that guards the city’ - thus
revealing its great historical importance.

The visit to Hiroshima was very important
because I wanted to have a deeper

Kyoto - ‘Toji Temple’



understanding of the scale and intensity of the
tragedy and suffering endured by that
generation of Japanese citizens as a result of
the dropping of the atom bomb on August 6,
1945. Hiroshima was, it seems, at the time a
prosperous city undergoing considerable
industrial growth. Very sadly, with the
exception of a few buildings, it was destroyed
completely in a very short period of time. The
only remaining building from the pre atomic
bomb explosion era now is the ‘The Genbaku
Dome’ (A-bomb Dome) - a partially remaining,
multi-storey structure of some concrete walls
and floors with an iron frame of the dome at
the top. A visit to the adjoining Hiroshima
Peace Memorial Museum is a must as it depicts
in a very realistic and graphic way the events
that unfolded on that tragic day and the great
courage with which the residents faced the
awful effects of heat, radiation, burning etc. In
a way this visit brought back memories of my
trip to a World War 2 Concentration Camp
near Munich, namely Dachau, more than thirty
years ago - how the Jews were led into gas
chambers under the pretext of being given
ordinary water showers but were instead
gassed to death in huge numbers. Such
Museums play a very important role in
reminding the present and the future
generations of the man-made tragedies and
misfortunes that some of our preceding
generations encountered so that similar
mistakes and events are not repeated again.
Thankfully Hiroshima has risen to be a great
and prosperous city again, with a modern and
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Hiroshima - ‘Peace Memorial with the Genbaku Dome’

impressive city centre. This trip has also given
me number of opportunities to travel in the
great Japanese ‘bullet trains’, I found them to
be extremely comfortable and punctual, and a
very efficient and pleasurable mode of travel.
This visit has given me a much better
understanding of the Japanese culture, history
and life style than was possible during the
earlier one. I have had the privilege of coming
in contact with a much larger number of
Japanese people and seeing far more of the
country. All of this has been extremely
enjoyable. Japan is a lovely country and the
people are very polite, helpful, and friendly.
The author would like to acknowledge the
support of the Gunma University Foundation
for this visit. I would also like to extend a big
thank you to Professor Shiga for being an
excellent, all round host and for making this
trip so very enjoyable, in fact a memorable one.
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