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Malaysia is HOT but COOL!

I would like to write what | learned and what | thought on this study tour to Malaysia. | have three points to

write, which are about the university MJIIT, Malaysian culture, and English.

Firstly, | would like to explain what kind of lab work | did in three days. The lab | went to was Embedded
System Research Lab, where Prof. Dr. Fuminori Kobayashi looked over. Though | was the only one to go
to the lab, the professor and the tutor, who was a graduate student at the lab, named Shah, taught and
overlooked me really kindly. On the first day, | took a brief lecture from Prof. Kobayashi, which was about
how computers worked, how embedded systems worked, and what kind of language “C” was. After that, |
practiced some fundamental programs using a device for embedded system. On the second day, | made a

program based on my own idea.

Embedded system is a combination of software, such as programs, and hardware, such as the machine
that actually does what the program demands. Almost all kinds of electronic devices have embedded
system in them. For example, TV has a system that gets signals form a remote controller, and then actually
does the demands, such as changing channels or volume. That system is an embedded system. | used C
language and the device called AVR micro controller( below, left picture) to get some experience of using

embedded system.

When | write a program on PC and send it to AVR, users are able to turn on LED lights or 7 segments
display by turning on switches or pressing keypads on AVR. The program that | made on the second day
can calculate the percentage of the user getting into universities in the US. Users type scores of GPS, SAT,

TOEFL, and activities on keypads, then, the program calculate the average percent of each score and

show the result on 7 segments display.




The process of making a program on my own was really difficult, since it was almost my first time to do
programming using C language, and | had to concentrate on the program and English at the same time.
However, the professor and the tutor taught me anything | wanted to know, and they supported me really

kindly, so | could finish my work. | am really thankful to them.

During the stay in Malaysia, | felt culture of it anywhere. The weather, the food, the people, all of them had
unique aspects. | thought that food was too spicy and the weather was too hot, but | liked people very
much. Students in Malaysia were really kind to me and were friendly. On the first day, my tutor and another
student in the lab toured me around the campus and taught me many things about the university, tall
buildings in the city, suitable souvenirs and so on. Unlike native English speakers, they naturally talked
slowly without much pronunciation problems. Thus | thought that talking with them was really pleasure

experience for me.

On the final day, students of GFEST, including me, presented what we did at each lab in English. | noticed
that some of them talked in a small voice, without confidence. | think that English is still a very big problem
for Japan. While Malaysian people used English when with Japanese, Japanese students often used
Japanese each other though Malaysian people were near. | think that we, Japanese can learn from

Malaysia, about commingling of different cultures, languages, or people.

In addition, | spoke on behalf of GFEST students at the closing ceremony, and that was an important
experience for me. It was my first time to present an English speech in front of such number of people, and
my English was yet to improve, so | was a little nervous; however, | think | could talk what | wanted to say,
what | truly felt, for a few minutes. Maybe not writing any scripts helped me to do that, but | felt just happy
that | could finish my speech. After the ceremony, a professor of MJIIT said to me “ your speech was good.
Where did you learn English?” | said “ thank you sir. In junior and high school.” He said, “ So you do not
have any experience of living abroad? So you must have studied English very hard.” | was really happy to
hear that. My speaking ability of English has always been a problem compared to other abilities, such as
reading or listening, so | have been putting the best effort to improve my speaking, getting help from global
learning center. Thus | felt like “my English really improved!” but during in MJIIT, | had difficulty to express
my opinions or questions to professors or tutors many times, so | would continue to practice speaking
English further.

Finally, | would like to thank all of professors, students, and others who made this camp happen. | spent

wonderful time with other friends and Malaysian people. | am sure that this experience will help me to think

about my future.
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How can we find effective compounds?

VI.
VIL.

VIII.

3.

4.

5.

Purpose
When we try to make a new medicine for a certain disease, we often need to find effective
compounds from plants. So this time, we conducted an experiment of extracting compounds from
Correa Alba and identified what kinds of compounds they are.

Method
Collect leaves and cut them into powder to make the next procedure easier.
Dissolve the powder in the mixture of water and ethanol by using a coffee maker. We added
ethanol, for organic chemicals can easily dissolve in organic solvent.
Remove ethanol by using a special machine presented below in figure 1. We rotate the flask in the
hot water to expand the surface of the liquid, which promotes the vaporization of the liquid, and
also make the inside of the machine vacuum so the liquids can evaporate at lower temperature.
Add acetate as organic solvent.
Remove water by separating the organic layer with chemicals from water layer. Also, we use
MgSO2 that causes dehydration reaction.
Remove acetate by using the machine used in procedurell.
Use paper chromatography to determine how many compounds the substance we get in the last
procedure contains.
Use column chromatography to separate compounds according to their speed when going up
through silica gel. Separated substances are distributed to different test tubes.
Conduct paper chromatography for the test tubes and choose interesting tubes in order to do
further analysis.
Use machine shown below in figure 2 called NMR to determine the structure of compounds the
tubes chosen in the last procedure contain.

Result

e Paper chromatography in VI (figure 3)

e Paper chromatography in IX (figure 4) (We chose tubes 12-13, 15, 17-19)

e NMR (figure 5)

Consideration

e There are mainly two kinds of compounds in Correa Alba.

e From the analysis of structures, we can conclude that they are compounds called Alosin and
Meransin.

Conclusion

It took us almost a whole day to complete this experiment, and it was not guaranteed that we could get

meaningful compounds or rather we could get any compounds through this experiment. Considering

Gk 14



this, | can imagine how difficult it is to make new medicines. However, even though it is difficult, it's not
boring but interesting and exciting for me. So, | feel | can endeavor to make new medicines.

— i

R R

Figure 1 Figure 2  Figure 3 Figure 4 Figure5
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Training report

Date: 19/Mar/2017~23/Mar/2017

Location: Malaysia-Japan International Institute of Technology (MJIIT)

In this training program, | went to Wind Engineering for (Urban, Artificial, Man-made) Environmental Lab
(WEE). Over the course of this training, | learned about WEE research topic and Malaysian culture.

At first, | went to WEE laboratory. In the laboratory, super computer has been placed in the dedicated
room. Researchers are doing some calculations using that super computer. Our tutors have their own
research topics and they taught us about it when we did research presentation each other. Mr.Faiz who is
my tutor researching about wind-induced interface effects by numerical simulation. He made urban model
and simulate how wind-induced interface effect. In order to make accurate the data, not only simulation data

but also wind tunnel experiment and field experiment data.
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| Eﬁ@ f@ Right: Mr.Faiz simulation
4 model

After we visited laboratory, we look around MJIIT. There was some experimental tools in the campus.
Using large area of MJIIT, many research are progressing. First, analyzing the wind flow in the campus. They
put some anemometer, thermometer and hygrometer. Then, collect the data to analyze the flow in the
campus. When analyze the data, considering the effect due to some building. Second, investigating how
people feel in some area. This experiment uses the data of people feeling and wind speed, temperature and
humidity of the area. Associate these data, we can know the relation between the human feeling and area

condition.

Left: Anemometer in the
campus

Middle:  Experiment tool
under sunshade

Right: Experiment tool

under sun radiation
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We also saw wind tunnel that is for analyzing the flow. These wind tunnels are Eiffel's wind tunnel. This
type of wind tunnel inhales wind. Left picture wind tunnel is used for analyzing pressure on the blade using
the manometer. Right picture is Flight demonstration wind tunnel. This wind tunnel can reproduce the
relationship of the propeller between the wind speed and angle of attack of the airplane. If wind speed is
faster, lift force become larger. But angle of attack is bigger, plane will get to stole.

i

LUEHT DEMCGMSTRATION WIND TUNRMEL

Left: Eiffel's wind tunnel
Right:  Flight demonstration
tunnel

This is the flight simulator of two engines airplane. All conditions installed to this simulator. So the

movement that was mentioned above would be happen. That's why | crashed.

Flight simulator experience
On of the theme that WEE is doing is about air conditionar. Some air conditionar designed for Japan,

America where is not hot country.But in Malaysia, it is too hot to use air conditionars in the condition as same
as Japan or America. So they make air conditionars and check the best operating conditions.

Air conditionars in the laboratory
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While | explore the MJIIT, | found that solar panels are using as parking roof. By using solar panels as parking

roof, MJIIT generates some power.

Solar panels above the parking

| learned not only about WEE research but also Malaysian culture. Malaysia official religion is Isram. So
there is a mosque in the MJIIT campus. | went there and | saw the inside of the mosk. There was kids and
they were learning English using English song. When we enter the mosque, we have to take shoes off. By
the way, Musrims praying 5 times a day. Each praying time has own name, Fajr, Zuhr, Asr, Maghrib and Isha.
Each praying must be done at decided time. One of the Isrum culture is Halal. So there is no food that

contains pork.

Moque in the MJIIT campus

Through this MJIIT training, | learned not only about Computational Fluid Dynamics but also Mlaysian
culture.
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What | Learned at UTAS

At the University of Tasmania (UTAS), | had the opportunity to attend four
different workshops, allowing me to see the research that was taking place in widely
varying disciplines. The first workshop was about the biology of plant leaves,
observing the veins and using those observations to find out what kind of leaf was
being observed. Leaves in strong sunshine tended to have more robust veins, in
order to replenish water that is evaporated by sunlight and used in photosynthesis.
Leaves from the shade, tended to have finer vein structures. The vein structures
observed in these two different types could then be used to evaluate fossilized leaves,
where the veins were still visible. By looking at a picture of the veins in a fossilized
leaf, we were able to correctly identify it as one that would have been in strong sunlight.
This was interesting to me because it was a strong example of the use of inductive
reasoning in biology. Since my primary interest is physics, inductive reasoning is an
integral part of what | study, and seeing it similarly used in a discipline where

observations tend to be more qualitative was a fascinating experience.

Following the biology workshop was the chemistry one, where we learned how
an ordinary coffee machine could be used to extract chemicals from plants. After
grinding up leaves, mixing in some sand, and putting them into the coffee machine just
as one would put in ground up coffee beans, the resulting solution was then processed
to remove the chemicals that were of particular interest. This was accomplished by
adding a biochemical solvent to the solution, and removing the water solution.
Fractional distillation was then used to remove the biochemical solvent, leaving the
extract from the plant leaves. Finally, paper chromatography was used to separate
the chemicals left over, to demonstrate the type of analysis that can be used in this
situation. For researchers, equipment can often be very expensive, and developing
methods that use cheaper equipment, like this one is an important field of study. This
workshop also allowed me to see different procedures that | studied from a book in real

life, and even do some of them, so it was a very good experience.

The third workshop that | was able to attend was with UTAS motorsport, which

creates cars that compete in formula SAE. | was able to see the facilities that are
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used by the team to develop their cars, and listened to an insightful presentation into
the engineering process that goes into each part of the car. There was special
emphasis on the constant cycle of designing, building, testing, evaluating, and
returning to design again. Of particular interest was the way the team was able to do
their car development in stages, starting with a reliable, if slow car, and using that as a
base to consistently improve year after year. It was also fascinating how the team
used their experience racing gasoline powered cars for the development of their new

electric cars.

The final workshop that we attended was about computer games.  First, we
were able to learn about how computer games could be effectively utilized in real-world
situations, by encouraging people to exercise, reminding them to save electricity, or by
giving them a way to escape their addiction to nicotine. The presentation was
followed by an enjoyable round of a game developed at UTAS called Party Golf, which
was used to demonstrate how increasing the configurability of a game could make it a

dynamic and enjoyable game that doesn’t get old, even if it is a simple concept.

R 20



W o— Y A%y VN AR ERZ AR R RERET (PR 29 FF)

EREAF TR OERKIZE TS EMERGE
BHAER RREBILDBNTEHEFR 45)
HLHA - EBIEE REXF)

. BROBMEES

T DETARDITENC OV THIZE 2 1A T 10 4EiIC2 b, ZHETIC, 1) BRAKITA
fh % R4 CTATENER T2 = LW TX . 2) =0 EMBINIC L, ZIRO % 8 5 ki
B LTV 2 & % R L,

EFAR DA OBAIC D DB T WEET D L SNTVDHA, ZOAEE OB/
fEHLZE B 5 T2\ (Clark & Haskins 2012), ARFZEClE, [FRERR AR 0 M il
LEADMRE ., ZOAME EOEEEBLINCT D 2 EICRY AT,

2. BEROF*

A X#EVHRaY Physarum rigidum 2RO RFEFERIE 5 FE(N b e, Adhl, H,
YO 1, YU 20085 7- 0 10 fLICOWT, HHIC E 3R S &5 [H e ER], AR
BEEPAOFET2AKEZEES [HEEMAER], Z 2 TTX -HAMEKL LOMOMT
i e S5 LHBIER] 21757,

3. WRLER

[ B HESgER] 10§ 1O B HA S, 2258 LT [ i)
Wizow L (1), BREEAER] Tk, 8 MILH mma oL —
U728, 2 MG RANRIE L. RN CIRZE R B I 2% L
oo HAMMR 3 S5 — k2 [HBIFER] OfR, HBHELS 55
NEFARRNT ETHE 2 ERbhote, ZOREND, BHEIL
FRAMTINZ TRNT b B WERIRASTRETS 28, (RN B RS A B
B LR IR LTS L EZ 5,

G kv [ERED 7 25 ARG B 2 35 5 & D B 1T, 2
IR T L ElE 2 B PRA RS R IR T 5 L SR 5, |

T O MR T B3 RS B LTS THEBf 3 D
B U, B L Mo LC, BERE L MERMRICENRT C B baRms e B | PRI ERORS
ThdZ b, BHLZRITHTZ B ATaE7e, RIS A I 22 Aok 2
ThDHLEERD,

IR DHT: & R TR TIIC B 3R R 1T 5 e, HIBTRE RN R — B L 72 %
ZEbEhoT, ZORMEND . ZTRKD BB BN T, 2T OMBES & i
HI LB - LS TE, MRS RS R T D L E 2 D,

P EDAHT - BEM G BIARD ARG L. R, (KON TR, FEBE, S HOm ST

H R 21



ERAGDOELZENRLOTHY , ZiUL TFHHFO[ELEE] &
X2 TNWD, 2=—7 TENAAHATH D LEmTE 5,
4. BitE

B R F OV AE . TS Je 2R | & H B AT S AR R
BEZWEEELE, VR EHITINELL,

5. XESEM

(BSOS OIS Z

B ORAIEI AN D T

Clark J. & Haskins E. F. 2012. Plasmodial incompatibility in the myxomycetes: a review.
Mycosphere 3(2), 131-141. http:/dx.doi.org/10.5943/mycosphere/3/2/3

H R 22



Recognition “self” and “non-self” response
in the plasmodium of Myxomycetes Physarum rigidum
Mana Masui (Tokyo Metropolitan Koishikawa Secondary Education School 10th grade)
Dr. Shinobu Satoh (University of Tsukuba)

Purpose
| got two discoveries from my previous research. 1) The plasmodium of Myxomycetes can
recognize self and non-self. 2) The plasmodial sheath is a signal for allorecognition,
because the plasmodium can recognize others by touching it. Two plasmodia can fuse only
in the case that they are phenotypically identical for the loci to fuse. However, it has not
been fully understood the ability of allorecognition in an ecological viewpoint yet (Clark &
Haskins 2012). So, | studied the relationship between allorecognition and fusion.
Procedure

| did three experiments by using the five geographical isolates of Physarum rigidum. The
1st, Free Fusion is letting them freely meet and recognize each other. The 2nd, Forced
Fusion is making them forcibly fuse by mixing their cytoplasm. The 3rd, Verification is
letting the integrated individuals freely meet and recognize the original isolates.
Observations/Data/Results

In Free Fusion, the five isolates could stably recognize each other
(Fig.1). In Forced Fusion, two combinations made unstable
integrations, which proved to be temporary by verification. The results
suggest that the plasmodia can recognize others not only by contact
at the cell membrane surface (outside) but also by contact between
the cytoplasm (inside). But, the allorecognition system at outside
restricts the fusion more strongly.

The avoided cases take longer decision-making time than the

integrated cases. It suggests that plasmodium is not giving priority to

avoidance but exploring opportunity to fuse.
The plasmodia often recognized each other without touching cell membrane (hon-contact).

The non-contact cases are faster than the contact cases. It suggests '(:ngle-r?;ﬁjea\%iié‘;i%':t(ilgr\}ver)_
that the plasmodium can avoid others quickly and safely by using the

plasmodial sheath.

Two plasmodia often met at plural points simultaneously, and there were many cases of
inconsistency of decisions. It suggests that allorecognition behaviors are distributed and
independent, and the plasmodium can reconsider every meeting opportunity.

Conclusions
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| conclude that the allorecognition system of the plasmodium is very unique and multiple,

which supports balance between avoidance and integration.
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Life cycles of tomato plants under pseudo-microgravity conditions
Yuan Takase (Kokugakuin High School, Senior)
Dr. Kaori Yokotani

1. Purpose of the study
Securing food is crucial issue for human being’s long-term stay in space. Growing
plants in microgravity from seeds, harvest fruits and collect seeds. | investigated the growth
of tomatoes under pseudo-microgravity generated by myself-made 3D-clinostat. Purpose of
this study, to elucidating impact of microgravity on tomato. | expect that this research
contributes to food production in out-of-service environment.
2. Method
| raised tomatoes and performed an experiment to compare the growth of the
microgravity condition and ground gravity condition for 4 months. | grew it in the
greenhouse kept in 25-28 °C. | used the solid medium and LED light for lighting. |

watered 50 ml in a day, and gave liquid manure 50 ml in a week.

ﬂ G 1G — number m“lp

Tablel Comparison of plants

-

Figuel Culture greenhouse

3. Result and discussion
Growth rate: It took a long time until the flowering and the bearing of fruit under
microgravity conditions.
Morphogenesis: The stems and leaves were deformed, and the area became small.
Seed: | was able to harvest 10 to 25 seeds under ground gravity condition. on the
other hand, It was not possible to collect under microgravity conditions.
Ultimate analysis: The amount of calcium plays an important role in creating cell walls
was low, but the amount of potassium was high under microgravity conditions.
Leaves and stems deformed for lack of calcium, the light receiving and transpiration
area decreased. As a result, the energy that was enough for the growth of a fruit and
the seeds was not provided.

E R 27



4. Acknowledgement
I would like to show my greatest appreciation to Assoc. Prof. Kaori Yokotani who

provided helpful comments and suggestions. | also owe a very important debt to
Assoc. Prof. Kouichi Soga and Doctor Sachiko Yano who gave me invaluable
comments and warm encouragements.

5. References
Life Cycle of Higher Plants, Seiichiro Kamisaka, Space Utiliz Res, 29 (2015).

i 28



VT2 —DHESFTO-HORFNETILORER VG
Fv7 FZIL (REBIBERSFER =5
Ha%E8 FA &N

11. FEOEH L ESH

BE, 79024 — 3% OHBETIER L TWDI2MTH D, 2O Enh, 7VT—4—
DONFEEDLLTHSEET DL Z &F, RIS & RERZRLF—DOHEEOHIRIZ D7
NHEEBEZOLND, THERE X, ARICBWT, 7 V=4 —DFNRET NV ERE
L, ZRZHWT, AIUAEIZ, KVZOBEELRET L7V — 2 —DRBZHAARD,
12. FERDOFiE

BFIEZAT Db T2 b | ETRANCHIIE D Hlg & 72 - LI e B R S
% RN 2 35 £ DT VT — 5 —DEF LA Ao e -

7o

ZOET N R BERICHEHATE D HDICT 5
W, K1 OEBEEBEE AT, EREITo72, ER
CIHIEAE R 2 FE L 72 0s B O Ic 22K &
VAT Z DAL EMEGR DO TH LT, EHIREE
TOT Vx——DOPOWRE A 2~
13. R L2 B 1 BFFEIC T R

ERRERL . RSBV T, BT T L R
TR EBRDFELRAL, FNEER LT ETEELMA TR, EBFHERTOETVICEK
HiEE . FEREDOFEEOFRZEN, 8.321.3% 7H L.TEL3%ETIK T L, £/, 208
LWETNLVETTIZ, ava—F—07nr 7 52[0NT, RRODENHFTE L7V
— 2 —DOPOREFM LTEE, URIOFER TR DN EN oo T Ve —F —DPITt
N T.2E5 1L 3% DNRO EHBFHERTE I,

ZOMROMFE L LT, Kig2 7 Ve — X —OhRIIM N H Z ENTE otz L
L. DO LA BRI O Z LN TE, 72, I mERERZ AW ERTIL, HiC
FEERBFHIET AN TE D L) T &0, AR RIC K - THIE b STz, -
T BFET VE W T Vo — 2 =P FIEL LTV ST E D, Wb
DDAt NOFEHICIT R ST LB BILD,

14. 3i#EF

AWFFEIE, MBLORERR, BHEE, ERRRTR— 2T, FHRT 52 L3809
Too £lo. ZOWMERDT=DIZ, WEHEDOMHH 270 LT L 12 E o 7o PR D e A H 1 b IEH
Do
15. BE3CHR
16. Hancock, M. J. (2006). Linear Partial Differential Equations. Cambridge:

E R 29



Massachusetts Institute of Technology.

17. Judge, J., P. J., Ekbote, A., & Dixit, S. (2008). Reducing Data Center Energy
Consumption. Chesapeake Bay: American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc.

18. Pang, H. H., & Brace, C. J. (2004). Review of engine cooling technologies for modern

engines. Bath: University of Bath.

R 30



Analysis of Radiator Efficiency Through the Development and Utilization
of a Mathematical Model
Daniel Knapp (Tokyo Metropolitan Kokusai High School 2™ grade)
Teacher (Kyo Yoshida)

Purpose

Today radiators are a ubiquitous staple of everyday life, used in everything from
automobiles to data center cooling systems. Even a small improvement in radiator
efficiency could lead to massive energy savings on a worldwide level. Therefore, this
investigation presents an approach to radiator optimization utilizing a mathematical model
to engineer radiator designs that can dissipate more heat per unit air flow than what current
technology offers.
Procedure

First, a theoretical model of a radiator was
developed to serve as a starting point for the
investigation,

This model was then modified, based on the
experimental apparatus shown in Figure 1. A vacuum-

based system was used to modulate air flow past

different radiator fin designs being tested.
Observations/Data/Results Figure 1° The experimental apparatus in
Corrections to the theoretical model from use.
effects detected in the experiment led to the average theoretical model to decrease from
8.3+ 1.3% to 1.7 + 1.3% . A computer program was then used to find the optimal radiator
fin configuration based on the theoretical model. Radiator fins configured based on this
data performed 7.2 + 1.3 % better than the best previously tried configuration.
Conclusion
Although this investigation did not yield significant gains in radiator efficiency, it did
show that improvement could be achieved with an approach based on creating a
mathematical model for a radiator. Therefore, it can be considered a proof of concept for
this method, opening the door for more sophisticated approaches to this problem.
Acknowledgements
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