








1e-06

1e-05

0.0001

0.001

0.01

0.1

400 450 500 550 600 650 700 750 800

A
m

pl
itu

de

Re

mode (1,1), linear result

mode (1,1), nonlinear result

mode (2,0), nonlinear result

1e-06

1e-05

0.0001

0.001

0.01

0.1

400 450 500 550 600 650 700

A
m

pl
itu

de

Re

mode (2,0) initial amplitude = 0.439%

mode (2,0)
mode (1,1)
mode (2,1)

1e-05

0.0001

0.001

0.01

0.1

400 420 440 460 480 500 520 540 560 580 600

A
m

pl
itu

de

Re

mode (2,0) initial amplitude = 1%

mode (2,0)
mode (1,1)
mode (2,1)

1e-06

1e-05

0.0001

0.001

0.01

0.1

400 450 500 550 600 650 700

A
m

pl
itu

de

Re

mode (2,0)

mode (2,1)

mode (1,1)

mode (0,0)

mode (0,2)

mode (0,1)



1e-06

1e-05

0.0001

0.001

0.01

0.1

400 420 440 460 480 500 520 540 560 580 600

A
m

pl
itu

de

Re

mode (2,0)

mode (1,1)

mode (0,0)

mode (2,1)

mode (0,1) mode (0,2)

1e-05

0.0001

0.001

0.01

0.1

400 450 500 550 600 650

A
m

pl
itu

de

Re

mode (2,0)

mode (2,1)

mode (1,1)



560 580 600 620 640 660

streamwise

2

4

6

8

10

12

14

spanwise

510 520 530 540 550 560 570 580 590 600

streamwise

2

4

6

8

10

12

14

spanwise



1e-05

0.0001

0.001

0.01

0.1

600 620 640 660 680 700 720 740 760 780 800

A
m

pl
itu

de

Re

mode (2,1) linear result

mode (2,1) nonlinear result

mode (2,0) nonlinear result

0.0001

0.001

0.01

0.1

600 620 640 660 680 700 720 740 760

A
m

pl
itu

de

Re

mode (2,0) initial amplitude = 1%

mode (2,0)
mode (2,1)
mode (1,1)

0.0001

0.001

0.01

0.1

600 620 640 660 680 700 720 740 760 780

A
m

pl
itu

de

Re

mode (2,0) initial amplitude = 0.5%

mode (2,0)
mode (2,1)
mode (1,1)

0.0001

0.001

0.01

0.1

600 610 620 630 640 650 660 670 680 690

A
m

pl
itu

de

Re

mode (2,0) initial amplitude = 2%

mode (2,0)
mode (2,1)
mode (1,1)



0.0001

0.001

0.01

0.1

600 620 640 660 680 700 720 740 760 780 800

A
m

pl
itu

de

Re

mode (2,0)

mode (1,1)

mode (1,1) - linear

mode (2,1) - linear

mode (2,1)

0.0001

0.001

0.01

0.1

600 620 640 660 680 700 720 740 760

A
m

pl
itu

de

Re

mode (2,0)

mode (1,1)

mode (2,1)mode (0,1)

mode (0,0)
mode (0,2)

 

730 735 740 745 750 755 760 765

streamwise

2

4

6

8

10

12

14

spanwise



 

734 736 738 740 742 744 746

streamwise

2

4

6

8

10

12

14

spanwise


