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Abstract

When we press the same key and blow a flute using different strengths, we can get
different overtones. Usually, the harder we blow the flute, the high the frequency we
get. We want to understand why we get a higher frequency when we blow harder into
the flute and to understand the relationship between them.

When wind passes through the mouthpiece, many kinds of noises will be
produced. Some of the frequencies will expand because they will form standing
waves in the tube. Therefore, we can only hear certain frequencies. As wind speed
increases, a turbulence of the vortex shedding will be formed. The frequency of the
vortex shedding and wind speed will be in a direct ratio.

We experiment with plastic tubes. When we increase the wind speed and get
certain magnitudes, the frequency will jump to the next overtone. The phenomenon
shows that the relation, in a closed tube, between wind speed and harmonics is not a
linear increase but a transition increase.

In another experiment, we measured the relationship between wind speed and
different lengths of tubes. We can infer that the shorter the tube, the higher
high-frequency harmonics can be produced.

Through these experiments, we come to the conclusion that the longer the tube,
the lower frequency of the fundamental tone we get and the discrepancy in frequency
between harmonics is smaller. Then we make a diagram between wind speed and
frequency that indicates that there is a direct ratio between wind speed and frequency.

(1334

In the future, we can use “” to observe the production of turbulence. Then we can
switch to different angles when we blow into flutes. Otherwise, we can experiment
with different shapes of mouthpieces. These experiments can assist us to understand
more how the instrument sounds. We can develop a device measuring wind speed

with frequency.
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A7 5 (Hz) T s (cm) FA
600 0.19 6.248%
0.71 4.491%
0.55 0.429%
800 0.19 8.921%
0.71 4.423%
0.55 0.356%
1000 0.19 11.220%
0.71 7.355%
0.55 0.375%
1200 0.19 14.968%
0.71 7.800%
0.55 0.351%
1800 0.19 24.942%
0.71 12.503%
0.55 0.358%

303-1 5 - 3 K v TRV enb
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rji(em) | #EF(Hz) |F & F Sk E(cm)| 140 2H% £ B
0.19 600 13.34 14.229 6.248%
800 9.72 10.672 8.921%
1000 7.58 8.538 11.220%
1200 6.05 7.115 14.968%
1800 3.56 4.743 24.942%
0.71 600 13.59 14.229 4.491%
800 10.2 10.672 4.423%
1000 7.91 8.538 7.355%
1200 6.56 7.115 7.800%
1800 4.15 4.743 12.503%
0.55 600 14.29 14.229 0.429%
800 10.71 10.672 0.356%
1000 8.57 8.538 0.375%
1200 7.14 7.115 0.351%
1800 4.76 4.743 0.358%

2327 FFE AT F S F A R(AIMF TR L)
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B RE(CC) A 5 (D) V(B E) V(L E)
50°C+5% 2000 351.6 361

2500 348 361

3000 353.4 360.99

3500 373.1 360.99
19°C+3% 2000 346.4 342.4

2500 319.5 342.4

3000 357 342.3999

3500 342.3 342.399995

%33 Bid foig & M 4
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CElGiffi  |Fir. Har. |Sec. Har. |Thi. Har. |For. Har. |Fif. Har.

7.5cm 1085.6|  3256.7

10cm 822.8 2468.5 4114.2

12.5cm 662.5 1978.5 3312.5

15cm 554.5 1663.4 2772.3 3881.3

17.5cm 476.7 1430.2 2383.6 3337.1 4290.5

20cm 418.1 1254.3 2090.5 2926.7 3762.9

H@/@ff  |Fir. Har. |Sec.Har. |Thi. Har. |For. Har. |Fif. Har.

7.5cm 1122.6 3267.2

10cm 828.6 2489.6 4150

12.5cm 732 2002 3369.2

15cm 634.6 1709 2783 3955

17.5cm 537 1415.8 2392.8 3368.8 4248.2

20cm 4394 1318 20994 2978.4 3837.8
%34 2R gL HF ORI PN G
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i Kts  |[v(m/s) [#7%E

5y N 3.2 1.6 521
ChE 3.8 1.9 5.02
Y= h 3.9 1.95|  4.19
JYPUT 4.1 2.05 43
USRS 470 235 417
gy 5.5 2.75 3.57
gy 6 3 3.39
CANARYS 6.5 3.25 3.02
gy v 6.6 3.3 3.52
5y v 79| 395 3.1
9y = w 8.7 435 2.58
5 % 8.8 44|  2.09
9y = 9.4 47 281
9y PUw 9.8 49  2.32
Chi B 9.8 49| 285
gy 11 5.5 2.6l
gy = 11.7] 585 2.38
Chi BEAPYS 12.1 6.05 1.78
gy Juw 129 645 229
Sy v 13 6.5| 1.86
Y- 14 7 1.9
ST % 14.4 7.2 1.19
SYP =% 14.6 73 1.03
Sy Pav 153|  7.65 1.9
Y T W 157  7.85 1.19
SYH TR 17.2 8.6 1.51
SYH TR 17.2 8.6/  0.85
SYH TR 18.8 9.4/ 123
oY T 206/ 103  0.72
SP[TR 23| 115  0.57
- v 242|121 0.4

3035 R EsiF PR M AE
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fre.  |v(m/s) |TETE
1122.6| 046| 7.5
32672 125 75
828.6]  0.35 10
2489.6|  0.92 10
4150 1.7 10
732 026 125
2002|  0.68 125
3369.2| 137|125
634.6]  0.23 15
1709|  0.61 15
2783 1.08 15
3955 1.57 15
5371 022 175
14158 055 17.5
2392.8) 091 17.5
3368.8| 143 175
42482 1.82| 175
4394  0.18 20
1318 0.5 20
2099.4] 0.8 20
29784  1.09 20
3837.8]  1.49 20
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