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Making Cars Cool in the Summer ~ BEOERNZEREIC

In recent years, more people have been staying in their cars due to natural disasters. Additionally,
there have been cases in which infants have been left in a car for long periods. These incidents are very
dangerous during the summer when temperatures are high. Therefore, we explored ways to efficiently
suppress the rise in a car’s internal temperature. We hypothesized that a car covered with wet towels
could absorb heat, thereby lowering the temperature of a car’s insides. In our experiment, we created car
models. Wet towels were put inside cardboard surrounded by bubble wrap. We covered our car models
with these wet towel constructions. Finally, we used a floodlight to heat up our car models covered with
the wet towels. The floodlight's energy was set to match the power flux from the sun. The models were
warmed by the floodlight for 10 minutes. Afterwards, we examined the temperature change in the car and
the amount of water evaporation of the wet towels. Five trials were done in our experiment: one without a
towel and one with a waterless towel; the remaining three trials used towels with water masses of 50 g,
75 g and 100 g, respectively. The results showed that temperature rise and evaporation have a
proportional relationship until a certain water mass. The lower a car’s temperature, the less evaporation.
In future research, more than 100 g of water should be added to the towels. Secondly, the position of the
towels should be changed to enhance the temperature suppression effect.

Increasing Soil Retention of Water TIEDEKEDHE E

Recently, desertification has been one of the most serious problems in the world. About 3.6 billion
hectares of soil around the world are becoming deserts. Our experiment focused on studying
desertification. We decided to research water retention of different soils. Water retention is low when
there is much evaporation. It is high when there is less evaporation. Our first experiment’s purpose was
to find the most suitable soil in which to raise plants. The second, to check the changes of water retention
by the mixture of two soils. In our second experiment, we tested the water retention of 14 different soils
after being mixed with mineral or organic materials. In a third experiment, we mixed two soils with water
in different patterns. The results from our experiments showed that soil containing pumice or organic
material had the highest water retention. Kanuma soil mixed with peat moss also had high water
retention. For future prospects, we want to research how steam flows through desert soil particles.
Furthermore, we want to research water absorptive polymers and soil draining in desert sail.

Means of Counteracting Salt Damage by Natural Disasters B#EEICRHT 5

Japan is a country where many natural disasters occur, such as the Great East Japan Earthquake.
This caused great damage to the prefectures of Miyagi and Fukushima, including damage to their soils
by high salt levels. Therefore, our motivation was to use plants with high salt tolerance to make use of
high salinity soils, while removing salt from the soils at the same time. For our experiments, we used
green beans, leeks and radishes. The soils we used were combinations of potting soil and red ball soll,
as well as vermiculite and red ball soil. We measured salinity, electrical conductivity and the pH of our
soils throughout the experiments. From our measurements, salt absorption by green beans in the
vermiculite-red ball soil was observed; the same was true for leeks in the potting-red ball soil. However,
the decrease in salinity was minimal. In future experiments, we would like to use our plants in real-life
damaged soil and compare the results to the results of this experiment. .

Making Casein Plastic from Milk ~ AEAVTSAFvIDEFE

Currently, there are many environmental problems caused by conventional plastics. Casein plastics
can be broken down into water and carbon dioxide by the action of microorganisms. Therefore, we
thought these plastics would be effective as a solution to plastic-related environmental problems. We
studied which milk is suitable for the production of casein plastics. We focused on milk fat of 8 different
milks and the drying methods used in our production of casein plastics. Afterwards, we tested the
strength of our casein plastics. The purpose of the strength test was to investigate how casein plastic
strength varies depending on the drying method used or the percentage of fat in milk. The results were
that no consistent tendency was found for the strength of casein plastics relative to drying methods. We
asked infrared spectroscopy experts to analyze the structures of our plastics. They found many ester
bonds present in the structure of our plastics. Considering our results, we thought that Hyogo
Pasteurized Milk is the most suitable for the production of casein plastics
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.Sympetrum frequens Revival Project Il ~ ZArREFRTOSIHM

Tatsuno City is known for the nursery song “Akatombo”. It is said that the song was modeled after
Sympetrum frequens, the red dragonfly. Recently, the number of these dragonflies has been decreasing
all over Japan. The ultimate aim of this project was to develop a manual for artificially raising these
dragonflies. We researched preserving red dragonfly eggs by refrigeration. Additionally, we researched
which organisms make the best food for red dragonfly larvae. Finally, we surveyed biotopes made by our
seniors last year (Revival Project I). The biotope surveys were done to measure the population of the red
dragonflies’ larvae. We found the following: the hatching rate of red dragonflies remained high until
November. After that, the hatching rate dropped. In our food experiment, it was observed that Chlorella
(green algae) and Euglena had the highest survival rates. Regarding the biotope surveys, red dragonfly
larvae could not be found, while the most abundant species present was crayfish. In conclusion, red
dragonfly eggs are best stored at 5 degrees Celsius. The best food for the larvae was a mixture of
Euglena and Chlorella species. Finally, we determined red dragonflies could not be found in the biotope
surveys due to time lag and predation by other organisms.

Interaction of the Zerner lllusion and the Hering lllusion Yzl F—REA) TR OEEER

We conducted 3 experiments using existing illusions in different ways to achieve new effects. In our
first experiment, we expected to find new effects of the Zerner illusion. When we considered our results,
we discovered that the results were affected by two illusions called the Hering illusion and the Wundt
lllusion. In the second experiment, we replaced the short lines of Hering illusions with the Zerner illusions.
The resulting illusion showed little difference between the two. The Zerner illusion and the Hering illusion
sometimes amplified each other, sometimes offset each other or didn’t affect each other much at all. We
tended to perceive the Hering illusion easier than the Zerner illusion. The offset effect was stronger than
the amplifying effect. In the third experiment, we showed our illusions to people of various ages. Most of
the observed figures were the same for all ages, but for one of the figures the data differed for people in
the 30-49 age group. For our outlook, prospective experiments should involve combinations of other
illusions using the same observation methodology.

The Best Freezing Method for Preserving the Normal Conditions of Milk

FEROMERTFORRENZRD

Frozen milk has very few examples of practical use because its components (fat and protein
particles) are separated, making its flavor and texture inferior. Therefore, in order to prevent the
separation of milk components during freezing, we studied the changes in milk components by repeating
freezing and thawing milk at different times and temperatures. We found that quickly freezing milk to the
lowest temperature possible prevents component separation, thereby preserving the quality of milk.
Furthermore, in our other experiments using ethanol to accelerate milk’s freezing rate, the separation of
components was less than when milk was frozen without the aid of ethanol. In future experiments, we
would like to use solutions containing less than 99.5% ethanol to see if they can also shorten milk
freezing times.

Visualization of Tatsuno High School’s Ground Elevation Data
& Investigation of the Ground’s Water Drainage
BERBROT IV ROERT—2ORRIEEHKRE

We conducted research with the goal of creating a 3D model of Tatsuno High School’s ground area.
The purpose of the research was to find a solution to the problem of representing micro-topography. We
converted Tatsuno High School’s elevation data in a 3D model using STL. We then made a physical
version of the model using a 3D printer. Additionally, this data was read into QGIS and a ground step
color map was created. High elevations were represented by red colors, while low elevations were
represented by blue colors. Using the step color map, we investigated the elevation differences of
Tatsuno’s grounds. We discovered the maximum difference in elevation was 80 cm, with the higher
elevations being on the school’s east side; the lower elevations were found on the west side. The
drainage of the school ground’'s west side is good, while on the east side it is poor. Therefore, we
investigated whether the soil quality was the reason for the difference in drainage. After a soil survey with
a boring stick, we found that the ground at higher elevation has a shallow layer of soil above clay.
Meanwhile, at lower elevation, the ground has a deep layer of soil above clay. These results indicate that
the soil layer depth is related to the ground’s drainage. From our research, we have shown that elevation
data can be modeled despite very small differences in elevation.
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