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Abstract

A unique vertical wind tunnel is created, through the threaded rods and bearings so that the
shuttlecocks can rotate freely for us to measure the resistance, rotating speed, and lateral force
at the same time, and analyze the trajectory difference by high-pressure injection.
Experimental data showed that once the feathers were trimmed, the resistance would decline,
and thus caused a higher trajectory at the expanse of reducing the shuttlecocks' flying
characteristics. After trimming the outer feathers, the rotating speed increases at high wind
speed, but decrease due to the insufficient surface area at low wind speed. We also found that
thorough a light trimming of the outer layer, both the flying ability and characteristic were
improved, such adjustment would enhance the value of the training shuttlecocks. However, if
the tail was severely damaged, though the flying distance was obviously improved, the
rotating ability would be compromised; the rotation even stopped at low wind speed.
Interestingly enough by cutting off another feather to form a symmetrical gap, we are able to

save the shuttlecock from being out of control, thus prolonging the lifespan of damaged ones.
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C D
HH K6 /NAHAEA K6 KRS
TTEE G B TTEE G S
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ex /NAFES e EE ex /NAFES MEIFIEE ex /NAFESMEE
JEGR | EEZR | [HT | (A 4EA | B | [HOT | E D dEAD | eEER | FETT | {RE AR
(m/s) | (rpm) | (gwW) (gw) | (rpm)| (gw) (gw) (rpm) | (gw) (gw)
6.6 | 459 |4.651| 4.875 447 |4.178|  4.626 377 | 4.691 |  40.667
6.4 | 455 |4.440| 4.757 441 |4.637| 5.963 372 | 4.666 |  40.667
48 | 212 [1915| 6.671 195 |2.261 5.963 131 | 2.168 4.849
3.4 50 |0.767| 4.128 42 10.832| 5.963 18 | 1.096 3.276
3.1 48 [0.730| 4.325 34 |0.863|  4.954 9 | 1.049 4.168
(QEX RWIEIMELER

ex RGeS e EE ex RHAES ME[5IEE ex RGHFESMIEE
JEGR | EEZR | [HT | (A D 4EAT | EER | [HOT | E D AEAD | EEER | FETD | {RE SRR
(m/s) | (rpm) | (gwW) (gw) | (rpm)| (gw) (gw) (rpm) | (gw) (gw)
6.6 | 402 |3.963| 67.625 | 450 |4.002| 35.661 395 | 4308 |  32.646
6.4 | 400 |3.832| 44.402 | 448 |4.044| 22411 380 | 4.454 | 25.831
48 | 218 [1.759| 29.068 | 188 [1.910| 13.014 166 | 2.207 | 11.323
34 | 110 [0.817| 11.874 67 |0.799 1.769 43 | 0.955 2.044
3.1 106 |0.725| 11.205 68 |0.752 1.769 40 | 1.045 2.084
(3)K6 /INHFEHNLHE

K6 /NHTES e K6 /NAAESMEISIEE K6 /NHTES B
JEGR | EEZR | HT | (AlTE A | g | [HOT | [lmDAEAD | BEER | FHDD | {AlE 4R
(m/s) | (rpm) | (gw) (gw) | (rpm)| (gw) (gw) (rpm) | (gw) (gw)
6.6 | 368 |5222| 5.937 364 [5.155|  6.867 275 | 4.144 3.132
6.4 | 366 |4.627| 6.959 345 [4.973|  7.365 270 | 4.095 2.700
4.8 182 |2.577| 7.667 165 | 1.764 1.245 114 | 1.933 | 11.690
3.4 71 |1.327| 13.486 56 |0.887|  8.689 0 |[1.003 9.279
3.1 65 |1.143| 13.053 43 0.873| 18.964 0 |0.992 4.482
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6.6 388 |4.775 7.430 365 |5.900 11.205 289 | 4.992 12.097
6.4 385 |4.300 7.338 362 |5.752 11.284 284 | 4.803 16.572
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