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17>  Relationship between propeller weight and
power generation in wind power generation

Akito Utazu Mizuki lto Haruma Terada Kosuke Kai (Nobeoka High school)
Advisor: Mr.Tomoya Motoyoshi(Nobeoka High school) Dr.Shingo Takesawa(Kyushu University of Medical Science)

Abstract

We started this research because we wanted to reduce costs and improve the efficiency of wind power generation, which is good for the environment, and spread it across Association of South East Asian Nations. We then

investigated the change in power generation when the weight of the propeller was changed a blower blows wind onto a generator that combines a propeller and a motor, and the voltage, current, and power were measured every
0.1 seconds. In addition, to investigate changes caused by wind power, experiments were conducted at three locations with different distances from the blower. As a result, when the distance was long and the wind speed was low,
a heavier propeller was able to generate more power. However, as the distance got closer and the wind speed increased, the difference became less noticeable. In the future, we would like to conduct experiments with a propeller

that is closer to the actual size and see if there is a difference in the results.

Target Results

Spreading wind power generation in ASEAN Voltage

Motivation e

-Want to generate electricity that is eco-friendly and efficient
-Want to make wind power more popular.

-Want to know widely used thermal power generation causes
global warming

Hypothesis

A heavier propeller rotates more efficiently due to inertia. i it o [ )

Voltage* Current

Experimental method |

-Generate electricity by blowing wind onto propellers of various |Red: 40 cm Horizontal axis rap(s)
weights using a blower : . .

(Measured at three locations 40 cm, 60 cm, and 80 cm from the fiohim'rf':"r;/; ?0 Crlch :cﬂZ mr/os eﬁ£r<:2263.4 r:ézv B
blower respectively.) gnt prop S & prop S e v prop 8
-Measure voltage, current, and power with a digital power meter
- Efficiently compare the data above every 0.1 seconds

Figure10 W B0 & B Hey

*The closer the distance,differences in power
generation are less apparent in both graphs

*When the propeller length is 80 cm and the filling
rate is 10 %, the voltage will be lower than at other

times. (Low rotation speed) i

A 1
'I Figure 11 Experimental situation

Fig. 1 Measuring windFig. 2 Power generatoFig. 3  Propeller ConCIUSion

direction
P

—T — 14— . *The larger the weight, the stronger the inertia and the
o M | higher the efficiency. This is especially noticeable when
= © the wind speed is low.

L | -As the wind gets stronger, the difference in weight

Figure 4 Circuit diagram becomes smaller.
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Experimental method
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blower respectively.)
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Fig. 1 Measuring windfig. 2 Power generatoFFig. 3  Propeller
direction

Figure 4 Circuit diagram

Results

Voltage

Voltage* Current

i 4 &
Fiaures Figue 10 ¥

Red: 40 cm Horizontal axis rap(s)

40cm: 5.5m/s 60cm: 4.7 m/s 80 cm: 3.4 m/s
Light propeller 24.1 g , Middle propeller 29.6 g , Heavy propeller 34.1 g

*The closer the distance,differences in power
generation are less apparent in both graphs

*When the propeller length is 80 cm and the filling
rate is 10 %, the voltage will be lower than at other

times. (Low rotation speed) T

Figure 11 Experimental situation

Conclusion

*The larger the weight, the stronger the inertia and the
higher the efficiency. This is especially noticeable when
the wind speed is low.

-As the wind gets stronger, the difference in weight
becomes smaller.
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Research Motivation

There are beautiful corals in Miyazaki Prefecture where we live.
However, coral whitening is a problem in the world now. We were
interested in this problem even before we entered high school, and
we wanted to protect the corals in Miyazaki Prefecture. Through the
research of the issue, we learned that one of the causes is the
sunscreen component that we use on a daily basis. The component
destroys the pigments of algae that coexist with corals. Therefore it
is because we thought of making sunscreen that is resistant to
ultraviolet rays and good for the environment (coral).

Hypothesis

We can make our own sunscreen that has no negative effect on the
environment (coral) and has a strong UV protection effect.
However, compared to commercial sunscreen, the UV protection
effect is lower, and the appearance and smell are inferior.

Research method
1.We make our own sunscreen base.
(DPrepare a beaker A with 7 ml of purified water
@ -Plant-based emulsifier 1g
*Substances with UV protection effect 1g
*Prepare a separate beaker B containing 1 ml of plant-derived oil.

(®Boil the purified water until it reaches 70°C.
@®Combine A and B and stir until smooth.

2.Check the effect of sunscreen.

@ Place 0.1g of sunscreen on the glass and spread it thinly.

@ Put the thing made with € on the ultraviolet intensity meter
and shine an ultraviolet light from the top.

© Record the numerical values recorded on the ultraviolet intensity
meter

ol

The appearance of measuring the value

Reference materials

How to make naturaunscreen:https://voutu.be/ipWW5JIZDd8

Nihon Keizai Shimbun: The impact of sunscreen on
coals:https://www.nikkei.com/article/DGXZQOUC30A040Q3A630
C€2000 000/

Research results

sunscreen on the market
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* The sunscreen with the highest UV protection effect was Anessa
Perfect UV.

* The value of the gel type (commercially available 6 and 7) was
higher from the value of the UV intensity meter on the market.

homemade sunscreen
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* The sunscreen with the highest UV prevention effect is self-made 7
( With 0.5g of titanium oxide 0.5g of zinc oxide, 1 ml of vegetable
emulsifier: 3ml of avocado oil)

Consideration

- It is thought that the value of the gel type is higher than the results
on the market because it is liquid, so it becomes thinner when
spreading.

+Since the value of the ultraviolet intensity meter has increased
with sunscreen 2 with a lot of water, it is thought that the value will
change depending on the moisture content of the sunscreen.

*From the results of sunscreen 3 that does not contain oil system, it
was found that an oil system with UV care effect is necessary.

+ All the smell of self-made sunscreen was unique.So It is thought
that it needs improvement.

Conclusion

of value alone.

Sunscreens that do not contain oil do not have a high UV-protection effect. It is possible to make sunscreens that are good for the
environment (coral) and have UV protection.. It is possible to make sunscreens that are stronger than some commercial sunscreens in terms

Finally

'We recommend our homemade No. 7 sunscreen. This sunscreen has a strong UV protection effect, but does not contain environmentally
harmful substances. Although it has a certain smell, we urge you to use an environmentally friendly sunscreen like this one.
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Members ™~ T he Secret Book of Ideal Parenting~

Haruto Suzuki Rina Nishizawa Mr.Takahito Zushi
Momoka Kuroki Ao Tanaka Saki Yanagita Mr.Masanori Mizunaga

Research Motivation point of view()

We believed that an understanding of education was essential to
solving today's social problem of declining birthrates.

In researching education, we found that early childhood Restlessness children were often on the phone or watching TV.
development is greatly related to the people and environment that | Possible reason

surround us. We have many different ideas about education.
We wanted to create an original guideline for early childhood
education.

Common answers

Spend time watching TV and smartphones too much.
F\Iot being able relieve stress outside.

How must the need for exercise be satisfied?

Former ResearCh Wakaba Kindergarten’s story)

Maslow's five stages of desire... Working with parents prevent their children from watching TV and
It is theorized that humans keep growing toward - smartphones.
self-realization. i
;ﬂ-—_w Central Council for Education)
) ) ) Activities with parents can provide an opportunity for children to
JAccording to a report on the results of.Mlyazakl Prefgcture... get outside and move around.
[The people of 20s answered "feel anxious for parenting "are
more than 70%. point of View@

Common answers

Hypothesis . , N _
IChildren who do not assert their own opinions have their parents
One of the causes of the declining birthrate is childcare anxiety,] 40 everything for them.

and we believe that understanding children’s feelings and DT ——
knowing appropriate ways to cope with them will help curb the I parents are depriving their children of the opportunity to express
declining birthrate. themselves.

How can we develop children’s ability to express themselves?

Research Methods

= interview about ideal education
(Nishishina kindergarten Wakaba kindergarten)

Nishishina Kindergarten’s story)

Play

discover their own interests
build a foundation for self—expression

Praising children » enhance their ability to self-express

Conclusion

~Five Rules for Parenting! ~
1. Let them play outside as much as possible

* Questionnaire for parents of 2nd year students of this school 2. Let them use their phones in moderation
49 parents were surveyed) 3. Search for children’s interests together
ex) difficulties they faced as parents in meeting their children’s needs 4. Thoroughly praise them. even for small things

. . 5. Watch over them without interfering too much
Study and Consideration

='!.r Arerg b boer . P:.I-' ',.... -
iy . Thanks
= " B We would like to take this opportunity to thank everyone involved
FEEE— Jat Wakaba Kindergarten and Nishiai Kindergarten who spoke about

- HE B ) I education in this study, as well as Mr. Masanori Mizunaga and the
prictel g dpiy ¥ Ischool’s teachers for their advice on this study.
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‘&’ S u pe I'COO| i n g ~water that exists below freezing~

Members Saki Toda Ai Fujimoto Yuu Fuchigami
Leader Hirotaka Kodama

Summary~Mechanism of supercooling~

By cooling the water slowly and quietly, it is possible to
continue to lower the temperature without stopping the
molecular movement, and water can exist in a liquid state
even below freezing.

v o
rw

'Motivation for the study

We were taught about supercooling in chemistry class. When
we actually tried it, we found that there is a difference in the
way ice crystals are formed depending on the temperature of
the supercooling. The purpose of this study is to find the
regularity of the temperature of supercooling and the formation
of ice crystals.

Hypothesis
We focused on the differences in the development of
gneous volcanic rocks and plutonic crystals. It is thought that
the size of the crystal is larger when it cools and hardens
slowly, as in plutonic rock, and the size of the crystal is smaller
when it cools and hardens rapidly, such as volcanic rock. In
addition, the lower the temperature, the more unstable it is, so
the faster the crystals are

i il LE0T ]
formed, and the higher the e i
temperature, the smaller ros e ol
the rate at which crystals . {; L __'"r S
are formed. L W
TN

Results o<

-1°C crystal (microscope 15x) -5°C crystal (microscope 15x)

N

W

-1°C crystal (iPad)

Research Methods

A test tube with 15 ml of colored distilled water is placed in a
beaker with salt ice water and cooled. When the target
temperature is reached, the test tube is removed and
supercooled by shocking it with chilled tweezers.

Compare the speed and size of crystals.

Target temperature:-1°C,-3°C,-5°C

-3°C crystal (iPad)
Speed Size
Higer Slow Large
Lower Fast Small
Conclusion

Based on the experiments, we believe that there is a
regularity between the temperature of supercooling and the
formation of ice crystals. Further, the factors that increase the
speed of solidification as the temperature of supercooling are
large differences from the freezing point (0°C) and the
presence of supercooled water in a more unstable state.

Future prospects

The environmental conditions of the experiment are the same,
and the relationship between the temperature and speed of
supercooling is quantified.

The scale of the experiment will be increased, and a
subcooling state with a lower temperature will be created stably.

Materials & Tools
Test tubes, beakers, salt, distilled
water,Styrofoam, paint, electronic
thermometer, digital microscope (15x)

previous research
How igneous rocks work  https://mylearnlab.link/rika-kazan/
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Aiming to live with bacteria
~Relationship between bacteria and family structure~

Tsumugu Takahashi Wataru Kai Sato Hanaka Tutimoto Karin Kakita Rino Sugio Misora
Advisor Mr.Uetomi Shuichi

Dr.Takesawa Shingo ( Kyushu University of Medical Science )

Motivation

)(.-r

Extremely clean
the environment

Environment with many bacteria

Requires symbiosis with

-

e

Underdeveloped immune

system
3

Damage our health
bacteria !

%

Experimental tools

*A3 Method

(The amounts of ATP, ADP, and

AMP were measured)

You can see the amount of biological dirt.

=4 types of petri dish

Bacteria can be collected and cultured.

(1. Standard 2. Staphylococcus

Research1

Hypothasis

Thare is a relationship
batwesan tha numbsar of family
and bichogical dir.

Research method

aureus 3. E-coli 4. Mold )

Bintogical
din

e measured 8 locations in 44 houssholds

- Kichen fauceal

= Taiat goorknob

« TV ramole comin
- Bathroom fauced

+ Milchsan sink

Light swilch

Mir canditioner remole cantrol
= Dining table for each ftamily

Results and discussion 2

" Figure 2: Relationship between
H] I %  number of colonies on standard
E ® = petri dish and biological
£ m =K contamination. (n=30)
= . - il o
] il . ." " e There is no clear relationship
g o= .. between dirt and the number
x & 4 .g.*? f ﬁ jEP of bacteria.

Neakcggical din
Figure 3: Measurement location
u Mokd ® Excoll » Baphylococcus aureus and number of colonies (n=10)

e « Standard petr dish

ANl

';lll'ﬂ dning :Illrl;rl:lrrh.rrp Krchen ank

Research 3

Hypothesis
In areas with a lot of biological dirt, the number of bacteria increases over time.

Research method
—r ‘ d /B?;t;?cal

ot B
o’ 1 *lr -3 dit
N =8 .E. —
Measures dirt and
bacteria every hour

Staphylococcus aureus is
not significantly different in
either location, and mold is
higher in the kitchen sink.

Humber af colonips

Disinfection Eat on the table

Results and discussion 1 Results and discussion 3

125000
& Biologleal dirt - Number of calonias
TG 20000 150
£ 7soon b
= 15000 =
- % ~as 100 3
F im0 & 10000 L g
& - Pt TR 50 ;
*5060 = -
. B e £
n p' E
Family of 3 Family of 4 Family of 8 o 1 a
Figure 1: Number of families and biological dirt per person indoors o 2 3 L &
(excluding kitchen sink, n=44) Tirve
As the number of families increases, the inside of the house tends . . ma (he) .
. — Figure 4: Changes in the table after a meal over time (n=5, took the
o get dirty. o
g y ‘ ﬁ . average)
Resea rCh 2 Biological ' From this, it is a clear relationship will be seen between dirt and the
Hypothesis number of bacteria.

-Places that are biologically contamlnated have a lot of bacteria.
+All 4 types of bacteria are most prevalent in kitchen sinks.

Research method

Conclusion

Biological dirt in the home is great and bacteria can easily
multiply. This tendency is stronger when the number of
families is large.

We measured the number and type of bacteria in 10 homes at 3 locations
(1. The dirtiest dining table 2. The cleanest dining table 3. Kitchen sink )




