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Proposed Studies on Heat Pumps and Engines Realizing L4;
Low Pollution, Low Loss, Low Cost, and Long Life

The Japanese acronym for LA=L1lol3ly is EE LR E pronounced Mu-Sho-
An-Cho, meaning No-Save-Cheap-Long. Professor E. Goto has proposed heat pump
designs for refrigeration and air conditioning which are environmentally safe, efficient,
affordable, and durable. The design will use air, Ny, CO,, or Ar gas to replace freon
as the coolant. These are all non-toxic gases so they satisfy the criterion L; of low
pollution. The main design feature is the use of a bellows as the pumping system for
the gas. The bellows has the advantage of being much easier and cheaper to make than
the precision piston and inherent in the bellows design is the elimination of piston
leakage and piston friction. Therefore the bellows satisfies the criteria L, of low loss
and L3 of low cost. The bellows design technology can also be applied to devices
which share components with the household refrigerator such as the costly helium
cryostats.

Professor E. Goto's second proposal is to use two-stage burning to reduce
NOxy to achieve low pollution in the use of diesel engines. This design will be low cost
similar to the Japanese yakidama ('hot ball') engine by using low cost ceramic
components. Also, low loss will be achieved since using ceramics increases the
efficiency of the engine.

Based on my experience as a mechanical engineer these proposals seem worth
pursuing. However, a complete analysis needs to be done before these ideas can be
realized. For example, to achieve the criterion L4 of long life while maintaining low
cost for the bellows design requires many inventive steps. Although the bellows
satisfies low loss and low cost, the life time is questionable. A thorough stress analysis
of the bellows pumping system needs to be done as well as an investigation of the
thermodynamic properties of the system. The research will include finite element stress
analysis and the simulation and design of the fluid dynamics of the system.

Presently, in the United States, utilities companies have joined together in
offering a $33 million award for the design and manufacture of a super efficient,
environmentally safe cooling system by 1995. The U.S. Department of Energy (DOE)
provides many research funds to the development of safer and more efficient energy
resources. Our motivation is to make a contribution to society so that all peoples will
benefit from our results. It is my hope that we are successful in our attempts to make
the world a cleaner place to live. Professor E. Goto suggested: "Be 'Ann Edison’,
realize the American DOE dream and save our planet from air pollution."
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Discovering Japan Through Karate

On the previous page is a proposal I
recently wrote with my supervisor Prof. E.
Goto. When he heard that I was going to write
an article for RIKEN News he suggested that
the proposal be included. He is very excited
about this research and hopes that we will be
able to design a heat pumping system that
satisfies L4, specifically that of being enviro-
nmentally safe. So now I will begin my story.

I have been taking Karate lessons since
I was sixteen years old. I started the summer of
my sophomore (second year) in high school.
My boyfriend wanted to take lessons and I
decided to try too. I convinced two of my
girlfriends to come with me and we all signed
up at the local TaeKwonDo school.
TaeKwonDo was the only style taught in the
area where I lived and back then I didn't know
the difference anyway. We went to our first
class and we had to do pushups, sit-ups, leg
lifts, and so many exercises that my body was
sore for the rest of the week. It was then that
we all realized that being like Bruce Lee wasn't
going to be so easy.

When I entered Drexel University in
1983 I started training with their Karate Club.
The style that they taught was Shotokan and I
have been doing it ever since. The instructor at
Drexel is Japanese and he is very good. The
trainings were tough but he taught us alot. Part
of the training was going out with everyone
after class and socializing. Of course we would
go where the instructor wanted and we would
usually end up at a Japanese restaurant. I have
to admit the first time I ate Sushi I didn't like it
at all. The seaweed taste was very strange for
me and the wasabi was so strong! So at first I
ate "safe" things like tempura. But the more I
ate Japanese food the more I began to like it and
soon I even began to have cravings for it.

by Ann McKenna

While we were at these "post trainings" my
instructor would always tell us stories about
Japan and we were always very fascinated. We
all wondered what it would be like to go to
Japan. This is where my desire to come to
Japan originated.

By my senior year in college I started
training at the main dojo in Philadelphia. The
Chief Instructor for the ISKF (International
Shotokan Karate Federation) teaches there and
he is very, very good. He invited me to train
with the women's team and I was an alternate
for about one year. My first tournament as an
official team member was at the Pan American
Tournament in Guyana, South America. I was
so nervous because I wanted to do a good job so
that I wouldn't disappoint my sensei or the rest
of the team. Well we took first place and we
were all very happy.
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As the years went on my desire to visit
Japan became stronger and stronger. I very
much wanted to come to Japan and train Karate
and learn to speak Japanese. My Japanese
language ability was limited to Karate terms
such as chudan oizuki and zenkutsu dachi. This
wouldn't do me much good if I needed to ask
directions or order food at a restaurant. I had
taken one term of Japanese in college but I was
still far from being able to have a conversation
with anyone (still am). I also heard that it was
very expensive to live in Japan so I didn't think
I would ever be able to come here. It seemed
like such an unattainable dream. But with a lot
of hard work and a little luck I am here in
Japan.

The Karate training here has met my
expectations and more. When I went to my first
training here I was a little nervous because I
wasn't sure it would be the same as in America.
But I didn't need to worry because other than
the language difference the dojo is the same
here as it is in America--just as it should be.
The instructors are great and the people at the
dojo are very nice. Though I realize I have a
long way to go before I will, if ever, be as good
as some of the instructors I see. But as Okazaki
Sensei always says just "keep training".

Now my second goal of being able to
speak Japanese is not going so well. I am
taking lessons two times a week but it doesn't
seem to be enough. Though it seems everyday I

understand a little more and hopefully I will be
able to have a conversation in Japanese by the
time I leave. I very much want to learn about
Japan and the culture and the best way to
accomplish this is to speak with the people.

I am very happy here and I know that I
will definitely miss the training when I return
home to America. But I am very fortunate to
have had the opportunity to come here and
make many fond memories.
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