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Polygons of Vortex

When fluids are in rotation, fictitious force given by the container brings about the relative decrease of
speed of the bottom and outer layer of water, which causes its pressure to increase, and water to spin inward,

resulting in a vortex motion with N-corner polygons formed at the surface of the rotating plate.

During this experiment, we discover that the vortices consisted of free and forced vortex and the
polygons vary as control parameters f(rotation frequency), H(height of fluid), y(depth of the plate), and
R(radius of the plate) change. The larger y and R are,the smaller H 1s, the more corners show up as f
increases. On the contrary, the smaller y and R are,the larger H 1s, few polygons are identified since the

rotating radius of polygons are larger than the plate.

According to Bernoulli” s principle, smaller velocity of the outer-layer water causes water pressure to
increase and water to spin inward. During this process, shear force 1s developed at the surface of the rotating

fluid, which we believe 1s the main cause of N-corner polygons.

In a rotating system, the interaction of centrifugal force and differential pressure causing a certain N-

corner polygon to be formed under different controlled parameters is our main discovery.
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150 8.5 3 2501 9.2 3 150 8.7 MRLZY
1701 8.6 3 3001 9.2 3 170 | 8.7 MRLZY
180 8.6 3 3101 9.3 3 175 8.8 3
190 | 8.7 3 3201 9.3 3 180 | 8.8 3
195 8.7 3 350 9.5 4 190 8.8 3
197 8.7 3 370 9.6 6 200 9.0 3
198 8.7 3 400 9.8 6 210 9.0 3
199 8.7 3 420 9.8 6 230 9.0 3
200 8.7 3 4501 10.0 6 2501 9.2 3
210 8.7 3 255 9.3 6
2191 8.8 3 258 9.3 6
2201 8.8 3 260 9.4 7
221 8.8 3 270 94 7
222 8.8 3 275 94 8
230 8.9 3 280 9.5 8
240 8.9 3 290 9.5 8
2501 8.9 3 3001 9.5 8
260 8.9 3 3501 9.8 8
2701 9.0 3 400 | 10.0 8
275 9.0 4 450 | 10.5 8
280 9.0 4

290 9.0 4

300 9.0 4

320 9.0 4

3501 9.2 4

370 9.2 4

400 9.5 5
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i | h FPYEe | s | h e | FiF | E YR
(rpm) | (cm) (N) (rpm) | (cm) (N) (rpm) | (cm) (N)
200 104 |3 220 109 |3 200 10.8 |4
220 104 |3 228 109 |3 210 109 |4
240 104 |3 230 11.0 |3 220 109 |4
245 10.7 | 4 235 11.0 |3 230 11.0 |4
250 106 |4 240 11.0 |3 250 11.1 |5
260 106 |4 245 11.0 |3 270 112 |5
300 106 |5 250 11.0 |3 290 113 |6
255 11.1 |3 300 113 |6
300 11.5 |4 310 115 |6
320 115 |6
330 11.7 16
340 11.8 |6
350 11.8 |6
370 119 |7
400 120 |7
410 120 |7
420 122 |8
430 12.1 |8
440 123 |8
450 124 |8
470 125 |8
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R R y=1(cm)

ERY R y=2(cm)

12 (rpm) hu FiMEe | S pm) hu F I HEIN)
(cm) (N) (cm)
92 12.0 3 150 12.5 2
94 12.0 3 170 12.6 2
96 12.0 3 190 12.6 3
100 12.1 3 205 12.9 3
110 12.1 3 208 13.0 3
120 12.1 3 210 13.0 3
250 13.1 3
270 13.2 3
300 13.5 3
320 13.5 3
350 13.5 3
370 13.6 3
JERZ 1 % y=3(cm) JEVIRIZ 7 A y=4(cm)
= (rpm) hy E1YEIN) | #FiEF(pm) hi E1HEEIN)
(cm) (cm)
320 13.5 3 218 13.0 2
330 13.5 3 252 13.2 3
350 13.6 3 318 13.7 4
370 13.6 4 378 13.9 5
372 13.7 5 454 16.5 9
375 13.8 5 550 15.0 8
378 13.8 5 666 15.4 10
380 14.0 6
385 14.0 6
390 14.0 6
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U 4 7 R=10(cm) A% H=8(cm) ¥l i< h

FEURIZ 7 % y=1(cm) FEUARIY 7 Y y=2(cm) FEVRIZ 7 % y=3(cm)
FF | h FIEe | s hi FIMEr | i | h FI
(rpm) | (cm) (N) (rpm) | (cm) (N) (rpm) | (cm) (N)
200 0.1 5 130 9.0 3 135 920 |3
205 0.1 6 132 9.0 3 137 0.1 3
210 92 |6 135 9.0 3 140 0.1 3
215 9.3 6 137 0.1 3 143 92 |3
230 94 7 140 0.1 3 145 9.2 3
240 94 8 143 0.1 3 147 9.3 3
250 9.5 8 145 0.1 3 160 9.4 5
255 9.5 8 147 0.1 4 170 9.5 5
260 9.5 9 150 0.1 4 175 96 |5

152 9.2 5 180 96 |5

155 9.2 5 190 97 15

157 9.3 5 200 98 |5

160 94 5 210 10.0 |5

170 9.5 6 220 10.1 |6

200 9.5 7 230 102 |6

230 9.8 7 240 103 |6

250 10.0 7 250 105 |6

260 10.1 8 300 11.1 |6

270 10.2 8

280 10.3 8

290 10.4 8

295 1045 |8

300 10.5 8

320 10.7 8

350 11.0 8

380 11.3 9

400 11.5 1
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EVE S % R=10(cm) 19 H=10(cm) Wi i 1< -1 h

TEARZ 7 R y=1(cm)

TEARYZ 7 A y=2(cm)

R R y=3(cm)

i | h FPYEe | s | h e | FiF | E YR
(rpm) | (cm) (N) (rpm) | (cm) (N) (rpm) | (cm) (N)
130 10.8 |7 150 11.0 |3 120 109 |0
150 10.8 |7 153 11.0 |4 130 11.0 |3
175 11.0 |7 155 11.0 |4 132 11.0 |3
190 11.0 |7 158 11.0 |5 135 11.0 |3
200 11.0 |7 160 110 |5 138 11.0 |3
205 11.0 |9 170 11.1 |5 140 11.1 |3
210 11.0 |9 190 112 |6 145 11.1 |3
210 113 |6 150 11.1 |3
250 113 |6 155 112 |5
270 120 |6 160 112 |6
290 12.1 |7 165 113 |6
300 123 |7 170 114 |6
350 12.8 |7 175 114 |6
400 13.0 |1 180 115 16
185 115 |7
190 11.6 |7
200 11.6 |7
210 11.8 |8
220 119 |8
230 120 |8
240 12.1 |8
250 122 |8
300 124 |8
350 125 19
400 12.7 |9
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