




















Pattern Consistency of Harmonic Amplitude Variation

accompanying Pitch Variation Chibe Mok il Chba by o)

I_3ac ground | Full-scale Experiment

g B ranspose: 111 voices from the chorus club, brass band, drama

transfer to a different

P club, and Class 2-H were recorded. The sounds A b,
i Bb,C D,EF#Ab,Bb,Cwererecorded, and
T b amplitude changes from FO to F9 were measured.
s B We analyzed 10 participants (5 males, 5 females,
L] e IR | cness orlowness including researchers) whose samples showed
When pitches are transposed mechanically, the smooth transitions in pitch, timbre, and between
timbre of the altered voice is clearly different chest and head voice, with nearly constant
from that of the original. The cause is seen on amplitude.
frequency distribution. [Record]

* BPMSO, for four beats

* Female participants: free chest-head voice transitions

* Distance from microphone: about 10-20cm

* Voice level maintained at approximately 80 dB using a
sound level meter

* Stand and maintain proper posture

[Environment]

All recordings were conducted in a lesson room

with minimal reverberation inside music room

using the same equipments.

[Analyze]

We measured frequencies and amplitudes manually

from waveform graphs and recorded them in a table.

[Results]

PU rpose As in the preliminary s

To create concrete rules of harmonic amplitude

Higher [voice](Natural Transpose)

Original Voice

Higher [Machine](Unnatural Transpose)
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experiment, There was a
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changes caused by pitch variations for natural shift in the pitch Where the . o s s s ms a0 o
transpose in human singing voices. maximum amplitude r ERTEC ., . 5 .
appears. i gt :.i?
- . In addition, a second shift *e EEL SRR o QS o
Preliminary Experiment in the pitches was also e |
The voices of three researchers were recorded at observed. i ey = i
semitone intervals from C3 to C4, and amplitude
variation from FO to F10 was recorded. Future OUtIOOk
[Results])
— * Use another frequency analyzer
™ |d @ B A ws % @ w1 aw . * Objectively extract the data to be analyzed
m ko wom o mdw o m e * Use mathematical methods to predict amplitude
o | M2 s w s ws o BEEl ar 64 . om of harmonics in transposed sounds.
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Power generation performance of Aquatic P-MFCs

1. Background and Purpose

Plant microbial fuel cells (P-MFCs) generate electricity using
microorganisms that receive organic matter from plant roots.

This study focuses on previously unexplored aquatic plants
and the factors affecting power generation in aquatic P-MFCs

2. Methods

1. Solution preparation and plant introduction
Soil (500 g) and deionized Water (2 L) were mixed, and
the supernatant (500 mL) was collected.
Egeria densa was used as the aquatic plant.

2. P-MFC circuit and measurements
A P-MFC circuit was constructed, and voltage, current,
and COD were measured. A carbon rod (anode) and a
stainless steel plate (cathode) were used as electrodes.
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3. Results and Inspectional
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Effect of Aquatic Plants : (=== === =)

0. and organic matter from aquatic plants enhanced
Oxygen Reduction Reactions (ORR)* and microbial activity,
increasing voltage and current.

* Cathode : 60: + 24H* + 24e”

Effect of light : (==)

Under dark conditions, photosynthesis by aquatic plants
ceased, reducing O supply and resulting in lower voltage.
In addition, non-electrogenic anaerobic microorganisms
became dominant and reduced current.
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Organic matter released from the cut surfaces of aquatic
plants stimulated microorganisms, increasing current, while
partial plant die-off reduced O. supply and lowered voltage

Effect of Cutting Treatment :

(s et

Effect of Oxygen Supply :

O: supply boosted ORR* and aerobic microbial activity,
raising voltage and current. Aquatic plants caused excess
oxygen, blocking electron transfer and suppressing
anaerobic microbes, lowering voltage and current.

Relationship between Power Density and COD i+ Conclusions -----=-=-=--"
06 Power Density-COD Correlation | Positive Negative
The presence of aquatic plants factor factor
e _S----_  increased COD, providing more |
2 04 A ! organic matter for microbes and H 0. increase | Low O:
e -7 ® Y tending to raise power density. Y (
£03 P T4 9 P 1 (Anode) Excess O:
S |e S 0.2 However, under dark conditions ;
502 o // o7 or cutting treatment, high COD : Greiaiic Low
§ 01 % ! i didn’t increase power density, A ma%ter substance
@0 ~----"" ® suggesting that the quality and : Nkseacs O fhicreai
o = utilization of organic matter
0 50 100 150 200 : 1 (Cathode)
cOoD (mgll) affected power density. . _ . _._. . ... . ... _._
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Relationship Between the Petal
Effect Structure and Water
Droplet Retention Strength

Chiba Manicipal Chiba High School
Chulalongkorn University High School

introduction Objective

The petal effect is a water-repellent phenomenon in which water droplets are

attracted to a surface by a finely textured structure, making them less likely to fall off. Flnd the structure Of the petal effeCt that maximizes
| wanted to apply this to everyday items such as cosmetics. i

To do this, | wanted to understand the structure of the petal effect, which maximizes the retentlon fOTCG Of water droplets.

water droplet retention.

Bxperiment 1

Purpose >> Investigate whether changing the interval changes the retention strength of the water droplets
Method

1. Model the structure of a petal with a petal effect.

2. Creating models with different interval between the
bumps in the structure

3. Drop a marbles from middle and side.

4. Measure the time it takes for all the marbles to fall

Model®

B Results Analysis
- + Model 1 had the fastest drop
100 # @ 1st model + Model 2 had the slowest drop
‘D i I | @ 2nd model
3 -
s by @ 3rd model - Model 1 didn't bounce much when the marbels hit an
® 604 | 1 uneven surface and traveled almost straight
@ L #,p <0.005 + A smaller interval might mean a stronger retention force
= ; % (0.004) for the water droplets
£ 40— =+ 5 <0.001
5 ‘—? * (0.0005)
E 204 o If | continued to make the interval shorter and shorter and
[ experimented with and without an interval,
0 the results would change.
e ———

B New Hypothesis

« The shorter the interval, the higher the retention. Also, if you eliminate the interval, there will be a change in retention.
+ .Changing the shape and size of the unevenness affects the ability to hold water droplets

Father Plan

Plan(® Plan@
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Model® Model@ Model® Model® Model® Model® Model®
Plan® Plan@
Combine several of the best models based on
. . ‘ 0 @ ® ® 0 the shape, size, and interval of the bumps.
® ® 0 Change the combinations to find the model with
‘ . . ®0®e the strongest petal effect.
Model® Model@ Model®
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