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How do airplanes stay airborne?

Sr. High school at Komaba. Universaity of Tsukuba NAKATSUKA. Yoshimichi

0.Why Airplanes?

Airplanes have become very important to our daily life. We nse them to travel
long distance, carry cargo, and o on. - But how do airplanes which weigh move
than 500 lonnes, stay up in the air? This simple question has led me (o this
research,

2What Is, "The Coanda Effect"?

When a low that has viscosity hits a curved surface, the low changes its
direction along the curved surface because of its viscosity, This is the explanation
of the Coanda effect. Lift can be explained by usmg this effect and Newtons' third
law of motion,

3Let's Experiment!

My experiment is conducted in these 4 steps

(DDefine the speed of the wind from a blower by Blowing a piece of plastic and
measure the distance it flew in a certain time (fig 3-1),

(2) Use an onginal ingtrument made by combiming an electre seale, a blower, and
anemply can (o measure the size of it that oecurs,

(:3) Move the mouth of the blower vertically and measure {he size of Tift that oceurs,

(4) Observe how the air around the can move by creating smoke,

4What Are the Results?
The result of experiment (11 is as follows (fig 4-1),
The rasult of exporiment. (2), (3) is as follows (fig 4-2),
The result of experiment, (4} is as follows (g 4-3).

What Can We See from These Experiments?

I"'rom experiment (1), we can see that the speed of the wind and the voltage is in a
relationship of logarithm. From experiment (2), we can see that the higher the
speed ol the wind is, the bigger the size of the 1ift gets. We also can puess that the
two e insome kind of a proportional elationship.

FFrom experiment (3), we can see that, the size of it is the weakest when the
mouth of the blower s faced to the center of the can, and then it gradually
hecomes stronger as the mouth moves vertically farther from the can,

IProm experiment (4), we can see that air really flows around the curved surface
of the can. We can tell that the Coanda effect has ocourmed.

W can assume that lift has oceurred by the Coanda effect.

Nishiyama Tetsuo

Yok ugatagaku (A Study on Airforfs) 1992 Nikkan kougyou shinbun sha
David Anderson, Seott. Eberhardt

Understanding Flight (Znd Edition) 2000 MeGraw-Hill Profossional
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The First Day

Schedules for Tsukukoma’s Visit to T.C.F.S.H.

(Thursday, Dec.15™)

Time Activity Subject / Topic Presenter(s)
9:30-10:00 Welcome ceremony TCFSH
10:10-12:00 Class Observation Math PEYEIE ZhT
12:00-14:00 Lunch & Break TCFSH
14:10-16:00 Class Observation Physics VEEEE Ef
16:10-17:00 Cultural Exchange Introduction of each school Tsukukoma & TCFSH
The Second Day (Friday, Dec.16™)

Time Activity Subject / Topic Presenter(s)

8:50-9:00 Welcome Ceremony
Chemistry Tsukukoma
9:00-9:25 Red Cabbage Juice and LIYUAN Xu
Anthocyanin KINOSHITA Seisho
Social and Natural Science | TCFSH
9:25-9:50 ]
Chang-Wei Huang
. . Tsukukoma
Project Presentation ATSUMI Tak
[ akeru
9:50-10:15 ~ Physies S
Efficient Shape of Wings SHIBA Hiroshi
SUZUKI Kaoji
10:15-10:35 (20 min. break )
Tsukukoma
10:35-11:00 - Mah
Making Natural Numbers KIKUCHI Yusuke
Biology TCFSH
11:00-11:25 . .
Project Presentation
i Tsukukoma
11:25-11-50 Earth Science _
3.11 Earthquake FUJII Takahiro
11:50-13:40 Lunch Time
i Tsukukoma
13-40-14-05 Earth Sc!ence o
Second Disaster YAMATO Fumiaki
14:05-14:30 Math TCFSH Liao, Wayne
_ Tsukukoma
Project Presentation Chemistry KATO Takehiro
14:30-14:55 i i i
Diazo Coupling Reaction YAO Kenta
at Normal Temperature
YAMADA Yutaro
14:55-15:25 (30 min. break )
15:25-15:50 Physics TCFSH Lin, Kuan-Yu
15:50-16:15 Project Presentation Chemistry TCFSH Huang, Po-Han
16:15-16:40 Closing Ceremony
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Another thing that | noticed is the wide range of

Elzo

vocabulary. In Indonesia, because we focus more on
the communicative function, the vocabulary given to
students are more of those for daily use. Here, students
also study words that are more likely to appear in
news or books.

I really enjoyed Ms. Akimoto's class, personally
because | like watching movies. Moreover, the class
activities were well-woven. And since technology has
been an inseparable part of education, as a teacher, |
do believe that employing technology in the classroom
can improve the learning process.
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I am really happy and thankful for the opportunity
of having participated at this wonderful festival this
year. (HB%) | was very impressed by the skills of
those boys and their way of organizing such an
eventful festival, with a great variety of interesting
offers. | tried to get to know all the clubs, since | know
that behind each and everyone of the clubs, there are
hours of hard study and work, enthusiasm and positive
energy. | was overwhelmed actually, in one of the
scientific clubs, when a little boy came to me and
offered his explanations about the colours of light.
He struggled to explain to me in English all the
scientific phenomena regarding light and his English
was quite accurate. (JL—~ =7, EEFARICEE
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