

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	0	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2314

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.332

0.314

0.300

0.300

0.299

0.289

0.330

0.293

0.249�# 0.030

# 0.103

# 0.025

# 0.025

# 0.023

# 0.079

# 0.037

# 0.089

# 0.094�4.61

4.34

4.17

4.16

4.15

4.00

4.58

4.04

3.45�# 0.42

# 1.42

# 0.35

# 0.34

# 0.31

# 1.09

# 0.51

# 1.22

# 1.30�0.

2.

2.

-2.

-0.

-2.

1.

1.

-1.�#    5.2

# 18.1

#    4.8

#    4.7

#    4.3

# 15.3

#    6.3

# 16.9

# 20.7�

1.3

0.3

-3.6

1.7

-2.1

3.1

0.4

-2.5�0.983

0.962

0.975

0.971

0.977

0.975

0.974

0.963

0.906��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.82

1.85

1.71

2.18

1.84

2.36

2.24

2.94

12.95

7.14

13.88�# 0.40

# 0.37

# 0.51

# 0.46

# 0.67

# 1.68

# 1.72

# 0.82

# 1.15

# 2.96

# 4.06�3.40

7.69

7.10

9.06

7.60

9.79

9.20

12.76

55.82

31.13

59.04�# 1.65

# 1.55

# 2.10

# 1.92

# 2.77

# 6.96

# 7.06

# 3.54

# 4.95

# 12.89

# 17.27�159.

171.

165.

-164.

-176.

-153.

-167.

-52.

-34.

124.

145.�# 26.

# 11.

# 16.

# 12.

# 20.

# 35.

# 37.

# 16.

#    5.

# 22.

# 16.�0.155

0.395

0.314

0.504

0.366

0.357

0.338

0.509

0.902

0.599

0.729��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�5.84

7.42

2.24�



#  3.73�-3.

164.

125.�



#  59.�5.83

-7.12

-1.28�-0.28

2.11

1.83��

Aerodynamic damping coefficient :	xsi	=	-1.829	#	2.637

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	18	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2316

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.316

0.300

0.287

0.289

0.286

0.277

0.320

0.282

0.258�# 0.027

# 0.033

# 0.013

# 0.023

# 0.010

# 0.017

# 0.027

# 0.020

# 0.039�4.38

4.16

3.98

4.02

3.97

3.84

4.44

3.92

3.58�# 0.37

# 0.45

# 0.18

# 0.32

# 0.15

# 0.24

# 0.37

# 0.28

# 0.54�-72.

-54.

-35.

-18.

0.

18.

36.

55.

72.�# 4.8

# 6.2

# 2.6

# 4.5

# 2.1

# 3.6

# 4.8

# 4.0

# 8.6�

18.8

19.0

16.8

17.8

18.2

17.5

19.6

16.3�0.938

0.939

0.932

0.937

0.938

0.937

0.938

0.927

0.921��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.18

0.99

0.50

0.97

0.86

2.87

2.98

3.73

12.15

7.33

13.44�# 0.50

# 0.33

# 0.48

# 0.37

# 0.56

# 0.77

# 0.58

# 0.49

# 0.51

# 1.19

# 1.18�0.61

4.27

2.11

4.17

3.66

12.80

13.35

16.70

54.45

32.87

60.23�# 1.65

# 1.42

# 2.01

# 1.61

# 2.39

# 3.42

# 2.59

# 2.20

# 2.29

# 5.32

# 5.28�92.

-174.

176.

-166.

165.

-114.

-128.

-70.

-41.

123.

143.�# 70.

# 18.

# 44.

# 21.

# 33.

# 15.

# 11.

#    8.

#    2.

#    9.

#    5.�0.035

0.222

0.096

0.248

0.181

0.417

0.430

0.584

0.858

0.612

0.710��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�2.44

7.10

4.77�



#  1.56�-2.

-168.

-161.�



#  18.�2.44

-6.95

-4.51�-0.09

-1.46

-1.54��

Aerodynamic damping coefficient :	xsi	=	1.545	#	1.102

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	36	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2316

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.350

0.333

0.318

0.317

0.315

0.308

0.331

0.314

0.273�# 0.015

# 0.019

# 0.012

# 0.020

# 0.009

# 0.011

# 0.035

# 0.023

# 0.042�4.86

4.62

4.42

4.40

4.38

4.28

4.87

4.36

3.79�# 0.21

# 0.26

# 0.16

# 0.28

# 0.12

# 0.16

# 0.48

# 0.32

# 0.59�-145.

-107.

-71.

-36.

-0.

37.

71.

110.

143.�# 2.5

# 3.2

# 2.1

# 3.6

# 1.6

# 2.1

# 5.6

# 4.2

# 8.8�

37.7

35.9

35.4

35.5

36.7

34.4

39.0

32.6�0.991

0.986

0.985

0.968

0.988

0.989

0.983

0.984

0.941��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.45

0.62

0.11

0.59

1.04

4.88

5.15

4.69

13.43

7.37

14.19�# 0.33

# 0.24

# 0.48

# 0.24

# 0.37

# 0.66

# 0.55

# 0.31

# 0.49

# 0.65

# 0.94�1.70

2.42

0.26

2.30

4.06

19.65

20.73

18.87

54.08

29.66

57.11�# 1.24

# 0.93

# 1.09

# 0.94

# 1.46

# 2.64

# 2.23

# 1.26

# 1.98

# 2.63

# 3.79�18.

-161.

130.

-134.

117.

-114.

-121.

-76.

-44.

105.

128.�# 36.

# 21.

# 77.

# 22.

# 20.

#    8.

#    6.

#    4.

#    2.

#    5.

#    4.�0.087

0.141

0.022

0.152

0.219

0.640

0.641

0.681

0.914

0.622

0.729��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�0.91

6.11

5.73�



#  1.09�-32.

-150.

-142.�



# 11.�0.77

-5.29

-4.52�-0.48

-3.05

-3.53��

Aerodynamic damping coefficient :	xsi	=	3.529	#	0.773

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	54	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2316

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.317

0.299

0.291

0.288

0.285

0.281

0.317

0.287

0.250�# 0.023

# 0.021

# 0.013

# 0.021

# 0.010

# 0.016

# 0.029

# 0.020

# 0.047�4.41

4.15

4.04

4.00

3.96

3.90

4.40

3.98

3.46�# 0.32

# 0.29

# 0.18

# 0.29

# 0.14

# 0.22

# 0.40

# 0.28

# 0.66�143.

-162.

-107.

-54.

0.

54.

107.

163.

-146.�# 4.2

# 4.0

# 2.6

# 4.2

# 2.0

# 3.3

# 5.2

# 4.0

# 10.8�

55.4

54.5

52.6

54.4

53.6

53.1

56.6

50.3�0.942

0.939

0.936

0.934

0.941

0.942

0.935

0.942

0.909��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.78

0.33

0.39

0.38

1.67

5.94

6.30

4.16

11.35

7.08

13.22�# 0.46

# 0.35

# 0.44

# 0.33

# 0.44

# 0.58

# 0.54

# 0.43

# 0.52

# 0.98

# 1.70�3.34

1.32

1.63

1.60

7.26

26.27

27.87

18.39

50.22

31.32

58.45�# 1.96

# 1.43

# 1.87

# 1.37

# 1.91

# 2.58

# 2.39

# 1.91

# 2.28

# 4.33

# 7.51�20.

-166.

42.

-150.

108.

-115.

-125.

-88.

-48.

101.

120.�# 30.

# 47.

# 49.

# 41.

# 15.

#    6.

#    5.

#    6.

#    3.

#    8.

#    7.�0.148

0.074

0.077

0.099

0.336

0.701

0.699

0.634

0.855

0.597

0.704��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�1.61

7.79

8.60�



#  1.63�-84.

-149.

-139.�



# 11.�0.17

-6.67

-6.50�-1.61

-4.02

-5.63��

Aerodynamic damping coefficient :	xsi	=	5.631	#	1.152

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	72	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2317

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.336

0.316

0.304

0.305

0.301

0.292

0.183

0.298

0.264�# 0.016

# 0.020

# 0.013

# 0.015

# 0.008

# 0.018

# 0.040

# 0.029

# 0.040�4.67

4.39

4.22

4.23

4.18

4.06

2.54

4.14

3.66�# 0.23

# 0.28

# 0.18

# 0.21

# 0.11

# 0.26

# 0.56

# 0.40

# 0.56�72.

145.

-142.

-73.

-0.

72.

145.

-143.

-109.�# 2.8

# 3.6

#2.4

# 2.8

# 1.5

# 3.6

# 12.4

# 5.5

# 8.7�

73.3

72.7

69.6

72.6

72.1

72.7

72.6

33.7�0.992

0.987

0.981

0.983

0.988

0.988

0.931

0.983

0.975��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.74

0.28

0.30

0.48

2.47

8.27

8.29

4.06

10.74

6.52

16.02�# 0.40

# 0.35

# 0.41

# 0.35

# 0.37

# 0.75

# 0.51

# 0.47

# 0.62

# 1.03

# 1.10�3.04

1.09

1.14

1.94

10.20

35.13

35.24

17.24

45.62

27.68

68.05�# 1.63

# 1.35

# 1.55

# 1.40

# 1.54

# 3.18

# 2.16

# 1.98

# 2.65

# 4.36

# 4.65�6.

-176.

29.

-174.

109.

-124.

-132.

-102.

-52.

86.

125.�# 28.

# 51.

# 54.

# 36.

#    9.

#    5.

#    4.

#    7.

#    3.

#    9.

#    4.�0.142

0.064

0.057

0.126

0.471

0.851

0.818

0.651

0.879

0.534

0.787��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�2.13

12.78

13.30�



#  1.36�-77.

-157.

-148.�



# 6.�0.49

-11.77

-11.28�-2.07

-4.98

-7.06��

Aerodynamic damping coefficient :	xsi	=	7.055	#	0.963�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	90	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2317

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.323

0.300

0.293

0.288

0.287

0.281

0.322

0.288

0.258�# 0.014

# 0.021

# 0.012

# 0.018

# 0.009

# 0.014

# 0.031

# 0.019

# 0.030�4.48

4.17

4.07

3.99

3.99

3.90

4.47

4.00

3.58�# 0.19

# 0.29

# 0.16

# 0.25

# 0.12

# 0.20

# 0.43

# 0.26

# 0.42�0.

91.

-178.

-90.

0.

91.

180.

-88.

0.�# 2.4

# 4.0

# 2.3

# 3.6

# 1.7

# 2.9

# 5.5

# 3.7

# 6.7�

91.3

90.2

87.9

90.5

91.0

88.7

92.2

88.6�0.954

0.940

0.946

0.938

0.950

0.947

0.945

0.945

0.937��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.98

0.15

0.68

0.64

3.04

8.68

9.26

3.78

8.54

7.10

14.94�# 0.33

# 0.33

# 0.32

# 0.30

# 0.36

# 0.79

# 0.61

# 0.47

# 0.56

# 0.70

# 1.11�4.25

0.52

2.95

2.74

13.12

38.37

40.93

16.70

37.75

31.36

66.00�# 1.44

# 1.15

# 1.37

# 1.27

# 1.56

# 3.47

# 2.68

# 2.09

# 2.47

# 3.10

# 4.91�12.

-162.

35.

163.

121.

-131.

-140.

-119.

-54.

100.

119.�# 19.

# 66.

# 25.

# 25.

#    7.

#    5.

#    4.

#    7.

#    4.

#    6.

#    4.�0.187

0.034

0.130

0.164

0.539

0.860

0.822

0.614

0.807

0.589

0.745��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�2.90

15.30

15.49�



#  1.39�-75.

-167.

-156.�



# 5.�0.73

-14.92

-14.19�-2.80

-3.42

-6.22��

Aerodynamic damping coefficient :	xsi	=	6.221	#	0.983

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	108	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2315

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.354

0.330

0.319

0.318

0.317

0.307

0.355

0.315

0.285�# 0.016

# 0.023

# 0.013

# 0.020

# 0.008

# 0.016

# 0.031

# 0.018

# 0.039�4.92

4.59

4.43

4.41

4.40

4.27

4.93

4.37

3.95�# 0.22

# 0.32

# 0.18

# 0.27

# 0.11

# 0.22

# 0.43

# 0.26

# 0.54�-72.

39.

145.

-106.

0.

110.

-144.

-32.

73.�# 2.5

# 4.0

# 2.3

# 3.5

# 1.5

# 3.0

# 5.0

# 3.4

# 7.8�

111.9

105.4

109.3

105.9

110.5

105.3

111.9

104.9�0.992

0.987

0.983

0.977

0.987

0.988

0.983

0.985

0.977��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�1.12

0.17

0.73

0.67

3.99

10.47

11.30

3.87

8.09

6.76

16.41�# 0.33

# 0.33

# 0.40

# 0.31

# 0.41

# 0.59

# 0.42

# 0.48

# 0.59

# 0.82

# 1.32�4.37

0.61

2.80

2.62

15.62

42.30

45.66

15.61

32.66

27.29

66.26�# 1.30

# 1.16

# 1.55

# 1.19

# 1.61

# 2.39

# 1.71

# 1.95

# 2.36

# 3.31

# 5.31�13.

139.

56.

141.

128.

-142.

-147.

-132.

-54.

98.

123.�# 17.

# 62.

# 29.

# 24.

#    6.

#    3.

#    2.

#    7.

#    4.

#    7.

#    5.�0.212

0.039

0.138

0.174

0.653

0.948

0.898

0.638

0.817

0.570

0.787��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�3.61

19.14

18.55�



#  1.26�-68.

-172.

-162.�



# 4.�1.37

-18.97

-17.60�-3.34

-2.53

-5.87��

Aerodynamic damping coefficient :	xsi	=	5.870	#	0.894

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	126	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2316

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.321

0.303

0.293

0.291

0.290

0.283

0.324

0.291

0.261�# 0.020

# 0.014

# 0.012

# 0.028

# 0.008

# 0.012

# 0.025

# 0.018

# 0.047�4.46

4.21

4.07

4.04

4.03

3.93

4.50

4.04

3.61�# 0.28

# 0.19

# 0.17

# 0.38

# 0.11

# 0.17

# 0.35

# 0.25

# 0.66�-144.

-17.

109.

-126.

0.

127.

-108.

19.

143.�# 3.5

# 2.6

# 2.3

# 5.4

# 1.6

# 2.4

# 4.4

# 3.5

# 10.3�

127.0

126.4

124.7

126.2

126.7

125.5

127.3

123.5�0.953

0.951

0.949

0.943

0.956

0.955

0.951

0.947

0.930��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�1.04

0.27

0.77

0.76

4.11

10.31

11.36

3.69

6.07

6.19

14.33�# 0.37

# 0.26

# 0.24

# 0.18

# 0.15

# 0.54

# 0.43

# 0.43

# 0.59

# 0.93

# 1.35�4.45

1.09

3.30

3.23

17.60

45.27

49.90

16.18

26.64

27.16

62.92�# 1.60

# 1.04

# 1.00

# 0.77

# 0.65

# 2.37

# 1.90

# 1.89

# 2.57

# 4.07

# 5.93�15.

112.

69.

119.

133.

-146.

-154.

-143.

-56.

111.

130.�# 20.

# 44.

# 17.

# 13.

#    2.

#    3.

#    2.

#    7.

#    6.

#    9.

#    5.�0.198

0.060

0.147

0.194

0.656

0.921

0.876

0.619

0.729

0.561

0.749��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�4.29

23.08

22.08�



#  1.31�-65.

-174.

-163.�



# 3.�1.81

-22.95

-21.14�-3.89

-2.48

-6.38��

Aerodynamic damping coefficient :	xsi	=	6.378	#	0.928

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	144	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2313

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.354

0.333

0.321

0.317

0.317

0.306

0.353

0.317

0.279�# 0.020

# 0.023

# 0.021

# 0.025

# 0.007

# 0.016

# 0.026

# 0.026

# 0.048�4.92

4.62

4.45

4.40

4.40

4.25

4.90

4.40

3.87�# 0.28

# 0.33

# 0.29

# 0.35

# 0.09

# 0.22

# 0.36

# 0.37

# 0.66�144.

-70.

74.

-143.

0.

146.

-73.

75.

-145.�# 3.3

# 4.0

# 3.7

# 4.5

# 1.2

# 3.0

# 4.2

# 4.7

# 9.7�

146.5

143.1

143.3

143.1

146.5

140.9

147.6

140.0�0.992

0.988

0.983

0.971

0.987

0.988

0.984

0.985

0.973��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�1.36

0.42

1.14

0.92

4.86

11.98

13.25

4.03

5.84

5.20

15.46�# 0.28

# 0.18

# 0.23

# 0.13

# 0.29

# 0.70

# 0.46

# 0.54

# 0.60

# 0.75

# 1.07�5.33

1.62

4.47

3.61

19.03

48.63

53.79

16.36

23.72

21.11

62.77�# 1.10

# 0.71

# 0.89

# 0.53

# 1.14

# 2.83

# 1.89

# 2.18

# 2.44

# 3.03

# 4.33�14.

73.

72.

108.

138.

-155.

-161.

-148.

-55.

118.

138.�# 12.

# 24.

# 11.

#    8.

#    3.

#    3.

#    2.

#    8.

#    6.

#    8.

#    4.�0.256

0.094

0.215

0.236

0.728

0.990

0.930

0.662

0.725

0.483

0.778��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�4.62

26.72

25.56�



#  1.16�-66.

-176.

-166.�



# 3.�1.85

-26.65

-24.80�-4.23

-1.92

-6.15��

Aerodynamic damping coefficient :	xsi	=	6.150	#	0.820

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	162	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2317

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.320

0.302

0.294

0.292

0.289

0.282

0.323

0.286

0.257�# 0.022

# 0.017

# 0.017

# 0.038

# 0.006

# 0.019

# 0.028

# 0.021

# 0.050�4.44

4.19

4.08

4.05

4.01

3.91

4.49

3.98

3.56�# 0.31

# 0.23

# 0.24

# 0.52

# 0.08

# 0.27

# 0.39

# 0.29

# 0.69�71.

-127.

37.

-163.

0.

162.

-36.

126.

-74.�# 4.0

# 3.2

# 3.4

# 7.4

# 1.1

# 3.9

# 5.0

# 4.2

# 10.9�

161.4

164.4

160.5

162.6

161.7

162.7

162.0

159.6�0.953

0.946

0.942

0.942

0.951

0.954

0.951

0.946

0.930��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�1.26

0.52

1.25

1.02

4.73

11.32

12.72

3.75

4.43

4.77

13.32�# 0.17

# 0.14

# 0.21

# 0.27

# 0.38

# 0.93

# 0.77

# 0.45

# 0.57

# 1.07

# 1.12�5.40

2.24

5.36

4.38

20.31

49.83

55.99

16.51

19.47

20.97

58.63�# 0.71

# 0.61

# 0.91

# 1.16

# 1.63

# 4.10

# 3.40

# 1.99

# 2.52

# 4.70

# 4.94�19.

83.

77.

122.

143.

-159.

-168.

-156.

-51.

136.

144.�#    7.

# 15.

# 10.

# 15.

#    5.

#    5.

#    3.

#    7.

#    7.

# 13.

#    5.�0.236

0.117

0.231

0.257

0.699

0.955

0.896

0.630

0.632

0.462

0.732��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�5.18

28.74

26.84�



#  1.52�-61.

-177.

-167.�



# 3.�2.51

-28.71

-26.20�-4.53

-1.30

-5.84��

Aerodynamic damping coefficient :	xsi	=	5.836	#	1.073

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	180	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2318

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.352

0.329

0.320

0.320

0.315

0.307

0.352

0.314

0.285�# 0.018

# 0.026

# 0.019

# 0.026

# 0.007

# 0.015

# 0.037

# 0.019

# 0.045�4.89

4.57

4.44

4.44

4.38

4.26

4.89

4.36

3.95�# 0.25

# 0.36

# 0.27

# 0.36

# 0.09

# 0.21

# 0.51

# 0.26

# 0.63�-0.

-178.

1.

-180.

0.

-179.

-1.

-179.

-1.�#2.9

#4.5

#3.4

#4.6

#1.2

#2.9

#6.0

#3.4

#9.1�

-177.9

179.4

178.9

179.7

-179.0

177.8

-178.2

178.0�0.992

0.989

0.984

0.979

0.987

0.989

0.983

0.984

0.975��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�1.37

0.60

1.39

1.35

5.37

12.45

13.89

3.65

4.92

4.59

13.75�# 0.44

# 0.37

# 0.49

# 0.39

# 0.52

# 0.83

# 0.58

# 0.37

# 0.42

# 0.78

# 0.66�5.38

2.34

5.47

5.28

21.14

50.36

56.18

14.76

19.88

18.57

55.59�# 1.74

# 1.44

# 1.94

# 1.53

# 2.05

# 3.35

# 2.36

# 1.51

# 1.71

# 3.17

# 2.66�18.

86.

82.

127.

151.

-169.

-176.

-160.

-40.

146.

149.�# 18.

# 32.

# 20.

# 16.

#    6.

#    4.

#    2.

#    6.

#    5.

# 10.

#    3.�0.255

0.132

0.255

0.334

0.761

1.002

0.939

0.630

0.681

0.454

0.742��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�5.29

29.16

26.19�



#  1.25�-53.

179.

-172.�



# 3.�3.20

-29.15

-25.96�-4.22

0.73

-3.48��

Aerodynamic damping coefficient :	xsi	=	3.483	#	0.881

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	-162	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2317

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.328

0.306

0.296

0.297

0.292

0.282

0.326

0.292

0.262�# 0.018

# 0.026

# 0.014

# 0.033

# 0.009

# 0.013

# 0.027

# 0.023

# 0.063�4.56

4.24

4.10

4.13

4.05

3.92

4.S3

4.05

3.62�# 0.25

# 0.36

# 0.19

# 0.46

# 0.12

# 0.19

# 0.38

# 0.32

# 0.88�-72.

126.

-35.

161.

-0.

-163.

35.

-128.

69.�# 3.2

# 4.8

# 2.6

# 6.3

# 1.8

# 2.7

# 4.8

# 4.5

# 13.6�

-162.1

-160.4

-164.7

-160.6

-162.7

-162.6

-162.4

-163.2�0.963

0.958

0.953

0.955

0.956

0.954

0.955

0.956

0.950��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�1.15

0.60

1.34

1.47

5.11

11.09

12.53

2.98

4.80

3.71

12.21�# 0.39

# 0.27

# 0.32

# 0.23

# 0.38

# 0.66

# 0.48

# 0.42

# 0.53

# 0.93

# 1.24�4.88

2.54

5.68

6.23

21.74

48.85

55.18

13.13

21.11

16.34

53.74�# 1.66

# 1.14

# 1.36

# 0.96

# 1.61

# 2.88

# 2.10

# 1.86

# 2.35

# 4.11

# 5.46�20.

106.

91.

136.

157.

-174.

177.

-164.

-29.

156.

152.�# 19.

# 24.

# 13.

#    9.

#    4.

#    3.

#    2.

#    8.

#    6.

# 14.

#    6.�0.216

0.134

0.247

0.361

0.728

0.954

0.896

0.542

0.661

0.369

0.697��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�5.67

28.36

24.24�



#  1.37�-44.

175.

-176.�



# 3.�4.07

-28.26

-24.19�-3.94

2.31

-1.63��

Aerodynamic damping coefficient :	xsi	=	1.634	#	0.968

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	-144	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2316

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.353

0.329

0.320

0.320

0.316

0.308

0.352

0.313

0.284�# 0.035

# 0.040

# 0.016

# 0.031

# 0.006

# 0.020

# 0.031

# 0.017

# 0.036�4.90

4.57

4.45

4.44

4.39

4.28

4.89

4.35

3.95�# 0.49

# 0.56

# 0.22

# 0.43

# 0.08

# 0.28

# 0.43

# 0.23

# 0.50�-144.

75.

-71.

146.

0.

-142.

72.

-70.

143.�# 5.7

# 7.0

# 2.8

# 5.5

# 1.1

# 3.8

# 5.1

# 3.0

# 7.2�

-140.8

-145.5

-143.9

-145.6

-142.0

-146.4

-141.2

-147.5�0.991

0.975

0.984

0.979

0.988

0.989

0.984

0.987

0.976��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�1.08

0.77

1.45

1.88

5.56

11.55

13.11

2.79

6.05

4.65

13.22�# 0.41

# 0.27

# 0.35

# 0.30

# 0.41

# 0.81

# 0.64

# 0.44

# 0.56

# 0.61

# 1.06�4.19

3.03

5.67

7.39

21.84

46.51

52.82

11.23

24.33

18.72

53.23�# 1.58

# 1.07

# 1.38

# 1.17

# 1.61

# 3.27

# 2.59

# 1.79

# 2.27

# 2.46

# 4.27�26.

118.

105.

139.

167.

177.

170.

-168.

-22.

159.

151.�# 21.

# 19.

# 14.

#    9.

#    4.

#    4.

#    3.

#    9.

#    5.

#    7.

#    5.�0.203

0.173

0.270

0.453

0.772

0.991

0.932

0.520

0.746

0.457

0.719��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�5.99

27.38

21.97�



#  1.28�-34.

169.

175.�



# 3.�4.97

-26.84

-21.87�-3.35

5.42

2.07��

Aerodynamic damping coefficient :	xsi	=	-2.066	#	0.907

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	-126	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2316

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.327

0.310

0.298

0.292

0.293

0.285

0.330

0.293

0.261�# 0.021

# 0.028

# 0.013

# 0.022

# 0.008

# 0.014

# 0.029

# 0.024

# 0.052�4.54

4.30

4.14

4.06

4.07

3.95

4.58

4.06

3.62�# 0.30

# 0.38

# 0.18

# 0.30

# 0.11

# 0.20

# 0.40

# 0.33

# 0.72�144.

18.

-106.

125.

0.

-126.

108.

-17.

-145.�# 3.7

# 5.1

# 2.5

# 4.3

# 1.6

# 2.8

# 5.0

# 4.7

# 11.2�

-125.8

-124.2

-128.7

-124.9

-126.0

-126.3

-125.1

-127.4�0.971

0.964

0.964

0.957

0.967

0.968

0.966

0.962

0.948��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�1.01

0.90

1.52

1.67

4.95

10.16

11.64

2.28

6.25

4.43

12.35�# 0.34

# 0.28

# 0.35

# 0.30

# 0.33

# 0.74

# 0.63

# 0.39

# 0.40

# 0.97

# 0.87�4.28

3.81

6.43

7.06

20.97

44.32

50.78

9.94

27.26

19.31

53.84�# 1.42

# 1.17

# 1.50

# 1.25

# 1.39

# 3.24

# 2.77

# 1.69

# 1.74

# 4.24

# 3.77�37.

121.

111.

141.

171.

172.

164.

-174.

-16.

166.

152.�# 18.

# 17.

# 13.

# 10.

#    4.

#    4.

#    3.

# 10.

#    4.

# 12.

#    4.�0.191

0.200

0.280

0.404

0.722

0.937

0.892

0.440

0.745

0.423

0.710��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�6.09

26.47

20.73�



#  1.27�-33.

164.

169.�



# 4.�5.12

-25.50

-20.38�-3.29

7.07

3.78��

Aerodynamic damping coefficient :	xsi	=	-3.784	#	0.901

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	-108	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2314

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.349

0.327

0.320

0.317

0.314

0.304

0.350

0.313

0.278�# 0.021

# 0.021

# 0.019

# 0.028

# 0.022

# 0.029

# 0.045

# 0.040

# 0.122�4.85

4.55

4.45

4.40

4.36

4.22

4.85

4.34

3.81�# 0.29

# 0.29

# 0.27

# 0.39

# 0.30

# 0.40

# 0.63

# 0.55

# 1.67�72.

-34.

-142.

109.

0.

-106.

144.

38.

-73.�# 3.5

# 3.7

# 3.4

# 5.1

# 4.0

# 5.4

# 7.4

# 7.2

# 23.6�

-105.7

-108.5

-108.5

-109.1

-106.3

-109.8

-106.3

-110.5�0.991

0.986

0.982

0.972

0.979

0.980

0.973

0.981

0.972��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.96

0.98

1.68

1.75

4.93

9.88

11.42

2.17

7.29

6.11

14.77�# 0.44

# 0.37

# 0.40

# 0.34

# 0.38

# 0.68

# 0.53

# 0.41

# 0.43

# 0.80

# 1.40�3.77

3.87

6.63

6.90

19.49

40.35

46.66

8.86

29.77

24.97

60.25�# 1.72

# 1.44

# 1.57

# 1.33

# 1.52

# 2.78

# 2.15

# 1.69

# 1.75

# 3.25

# 5.69�37.

128.

118.

153.

177.

163.

155.

175.

-15.

163.

152.�# 24.

# 20.

# 13.

# 11.

#    4.

#    4.

#    3.

# 11.

#    3.

#    7.

#    5.�0.182

0.219

0.309

0.424

0.727

0.943

0.896

0.416

0.782

0.533

0.757��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�5.80

26.34

20.55�



#  1.37�-26.

157.

158.�



# 4.�5.24

-24.32

-19.08�-2.51

10.13

7.62��

Aerodynamic damping coefficient :	xsi	=	-7.623	#	0.967

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	-90	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2317

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.328

0.310

0.303

0.299

0.298

0.286

0.330

0.294

0.265�# 0.030

# 0.026

# 0.017

# 0.022

# 0.009

# 0.018

# 0.021

# 0.021

# 0.152�4.55

4.30

4.20

4.15

4.14

3.97

4.58

4.09

3.61�# 0.42

# 0.36

# 0.24

# 0.30

# 0.12

# 0.25

# 0.30

# 0.29

# 2.07�-0.

-88.

-178.

90.

-0.

-89.

-179.

92.

0.�# 5.3

# 4.8

# 3.3

# 4.1

# 1.7

# 3.7

# 3.7

# 4.1

# 29.8�

-87.7

-90.2

-92.0

-89.8

-88.9

-90.5

-88.6

-91.7�0.977

0.973

0.971

0.969

0.973

0.972

0.964

0.972

0.954��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.72

0.95

1.45

1.78

4.23

8.22

9.69

1.74

7.73

7.27

14.69�# 0.40

# 0.27

# 0.31

# 0.25

# 0.38

# 0.85

# 0.61

# 0.50

# 0.66

# 1.41

# 1.56�2.92

3.94

6.04

7.41

17.58

35.68

42.06

7.54

33.55

31.57

63.72�# 1.65

# 1.12

# 1.28

# 1.06

# 1.60

# 3.70

# 2.64

# 2.16

# 2.84

# 6.13

# 6.75�40.

144.

127.

167.

-176.

158.

148.

149.

-8.

155.

148.�# 29.

# 16.

# 12.

#    8.

#    5.

#    6.

#    4.

# 16.

#    5.

# 11.

#    6.�0.136

0.211

0.270

0.431

0.671

0.879

0.853

0.348

0.802

0.613

0.772��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�5.57

25.51

20.20�



#  1.69�-16.

149.

145.�



# 5.�5.37

-21.91

-16.54�-1.49

13.08

11.59��

Aerodynamic damping coefficient :	xsi	=	-11.586	#	1.195

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	-72	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2314

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.351

0.333

0.320

0.357

0.317

0.310

0.352

0.314

0.313�# 0.020

# 0.019

# 0.014

# 0.025

# 0.006

# 0.018

# 0.028

# 0.018

# 0.033�4.87

4.63

4.44

4.95

4.40

4.31

4.88

4.36

4.35�# 0.27

# 0.26

# 0.19

# 0.35

# 0.08

# 0.25

# 0.39

# 0.24

# 0.46�72.

3.

-71.

171.

0.

74.

-0.

-69.

-176.�# 3.2

# 3.2

# 2.5

# 4.0

# 1.0

# 3.4

# 4.6

# 3.2

# 6.0�

-69.9

-73.3

-118.2

-171.2

73.7

-73.7

-69.2

-107.0�0.992

0.988

0.984

0.987

0.989

0.989

0.980

0.984

0.983��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.74

0.60

0.20

0.50

2.73

8.03

8.27

3.37

10.36

7.41

16.90�# 0.35

# 0.29

# 0.53

# 0.29

# 0.40

# 0.85

# 0.71

# 0.50

# 0.58

# 0.72

# 1.44�2.88

2.34

0.58

1.94

10.67

32.12

33.06

13.48

41.45

29.65

67.60�# 1.36

# 1.15

# 1.55

# 1.11

# 1.55

# 3.41

# 2.83

# 2.02

# 2.32

# 2.89

# 5.77�-16.

-155.

171.

-156.

125.

-129.

-136.

-109.

-51.

104.

134.�# 25.

# 26.

# 69.

# 30.

#    8.

#    6.

#    5.

#    9.

#    3.

#    6.

#    5.�0.143

0.135

0.038

0.128

0.506

0.852

0.814

0.573

0.869

0.599

0.794��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�2.03

14.70

13.68�



#  1.46�-42.

-166.

-159.�



# 6.�1.50

-14.26

-12.76�-1.36

-3.58

-4.95��

Aerodynamic damping coefficient :	xsi	=	4.948	#	1.032

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	-54	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2317

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.333

0.313

0.301

0.298

0.295

0.291

0.336

0.294

0.264�# 0.020

# 0.012

# 0.011

# 0.015

# 0.006

# 0.016

# 0.026

# 0.014

# 0.054�4.62

4.35

4.17

4.13

4.10

4.04

4.66

4.08

3.66�# 0.27

# 0.17

# 0.15

# 0.21

# 0.08

# 0.23

# 0.36

# 0.19

# 0.75�-144.

164.

109.

56.

0.

-53.

-109.

-160.

143.�# 3.4

# 2.2

# 2.1

# 2.9

# 1.1

# 3.2

# 4.4

# 2.6

# 11.6�

-52.4

-54.8

-52.6

-56.2

-52.5

-56.3

-51.5

-56.2�0.983

0.979

0.976

0.974

0.979

0.978

0.981

0.975

0.958��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.58

1.29

1.54

1.82

3.27

5.57

6.73

0.55

9.81

8.58

16.43�# 0.45

# 0.35

# 0.41

# 0.35

# 0.52

# 0.72

# 0.48

# 0.40

# 0.39

# 0.93

# 1.19�2.38

5.43

6.46

7.62

13.73

23.75

28.73

2.31

41.86

36.61

70.10�# 1.84

# 1.47

# 1.71

# 1.45

# 2.17

# 3.08

# 2.06

# 1.69

# 1.68

# 3.97

# 5.08�75.

154.

144.

169.

-168.

150.

140.

95.

-15.

150.

153.�# 38.

# 15.

# 15.

# 11.

#    9.

#    7.

#    4.

# 36.

#    2.

#    6.

#    4.�0.111

0.286

0.287

0.441

0.576

0.724

0.748

0.114

0.855

0.678

0.802��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�5.53

20.58

15.66�



#  1.40�-11.

146.

138.�



# 5.�5.42

-16.98

-11.56�-1.07

11.62

10.56��

Aerodynamic damping coefficient :	xsi	=	-10.556	#	0.993

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	-36	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2316

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.329

0.311

0.297

0.299

0.296

0.286

0.326

0.290

0.279�# 0.028

# 0.032

# 0.014

# 0.039

# 0.007

# 0.021

# 0.032

# 0.026

# 0.034�4.57

4.32

4.13

4.15

4.11

3.97

4.52

4.03

3.87�# 0.38

# 0.45

# 0.19

# 0.55

# 0.10

# 0.29

# 0.45

# 0.36

# 0.47�-73.

-105.

-143.

-178.

-0.

111.

70.

40.

-100.�# 4.8

# 5.9

# 2.7

# 7.5

# 1.4

# 4.1

# 5.7

# 5.1

# 6.9�

-31.7

-38.2

-34.8

177.7

111.1

-41.0

-29.9

-140.3�0.974

0.968

0.962

0.964

0.967

0.968

0.961

0.961

0.954��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�1.18

0.14

0.71

0.37

3.45

9.96

10.70

4.20

7.55

6.17

12.78�# 0.32

# 0.37

# 0.53

# 0.26

# 0.34

# 0.68

# 0.52

# 0.59

# 0.64

# 0.82

# 0.97�4.93

0.41

2.96

1.55

14.47

43.22

46.46

18.21

32.77

26.78

55.47�# 1.34

# 1.09

# 2.20

# 1.08

# 1.44

# 2.96

# 2.26

# 2.56

# 2.77

# 3.55

# 4.21�-1.

-48.

42.

145.

127.

-140.

-147.

-133.

-63.

117.

143.�# 15.

# 70.

# 37.

# 35.

#    6.

#    4.

#    3.

#    8.

#    5.

#    8.

#    4.�0.221

0.030

0.138

0.097

0.592

0.920

0.872

0.668

0.796

0.568

0.725��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�2.81

23.02

23.36�



#  1.29�-76.

-162.

-155.�



# 3.�0.70

-21.87

-21.17�-2.72

-7.17

-9.89��

Aerodynamic damping coefficient :	xsi	=	9.888	#	0.910

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.0999

Phase control setpoint :	sigma	=	-18	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2318

Total number of samples	N Samp	=	25600

Number of sample sets :	N Set	=	10



Error limits estimated for 95% confidence level, based on variance of mean values of sample sets





Blade vibration data :



Blade

�A [mm]�h*1000 [-]�phi [deg]�sigma [deg]�Signal Ratio��B 1

B 2

B 3

B 4

B 5

B 6

B 7

B 8

B 9�0.333

0.312

0.303

0.299

0.297

0.290

0.332

0.297

0.266�# 0.017

# 0.017

# 0.017

# 0.016

# 0.008

# 0.016

# 0.027

# 0.020

# 0.032�4.62

4.33

4.20

4.15

4.13

4.02

4.62

4.13

3.69�# 0.23

# 0.23

# 0.23

# 0.22

# 0.11

# 0.23

# 0.37

# 0.28

# 0.44�72.

55.

37.

18.

0.

-18.

-36.

-53.

-73.�# 2.9

# 3.0

# 3.2

# 3.1

# 1.5

# 3.3

# 4.6

# 3.9

# 6.9�

-16.6

-18.2

-19.3

-17.6

-17.8

-17.8

-17.6

-19.5�0.984

0.975

0.980

0.972

0.978

0.980

0.978

0.976

0.962��



Unsteady pressure data :

(Phase angles references to transducer blade motion)



Transducer

�x [-]�p (mbar)�cp [-]�phi [deg]�Signal Ratio��US  B5:D1

US  B5:D2

US  B5:D3

US  B5:D4

US  B5:D5

LS  B6:S1

LS  B6:S2

LS  B6:S3

LS  B6:S4

LS  B6:S5

LS  B6:S6�0.104

0.313

0.521

0.660

0.868

0.104

0.243

0.437

0.590

0.729

0.868�0.51

1.78

1.66

2.11

2.55

2.87

3.15

1.33

11.62

9.35

17.21�# 0.44

# 0.32

# 0.40

# 0.29

# 0.45

# 0.62

# 0.45

# 0.35

# 0.42

# 0.92

# 1.00�2.04

7.42

6.92

8.80

10.63

12.27

13.47

5.70

49.78

40.02

73.68�# 1.79

# 1.32

# 1.65

# 1.23

# 1.87

# 2.66

# 1.92

# 1.49

# 1.80

# 3.95

# 4.28�177.

-180.

177.

-162.

-164.

172.

150.

-25.

-23.

131.

143.�# 41.

# 10.

# 13.

#    8.

# 10.

# 12.

#    8.

# 15.

#    2.

#    6.

#    3.�0.097

0.383

0.308

0.498

0.485

0.437

0.457

0.261

0.887

0.712

0.807��



Unsteady force coefficients:



Side

�ch [-]�phi h [deg]�ch re�ch im��US  B5:CH

LS  B6:CH

combined�6.17

14.45

11.29�



#  1.24�8.

141.

117.�



# 6.�6.10

-11.16

-5.06�0.91

9.18

10.09��

Aerodynamic damping coefficient :	xsi	=	-10.090	#	0.879



EPF-Lausanne	Laboratoire de Thermique Appliquée et de Turbomachines



4TH STANDARD CONFIGURATION :	Unsteady Test Data

	

TRAVELLING WAVE VIBRATION MODE



Test:	624-A	Date:	16-JUL-86



Inlet and outlet flow conditions :

pw1	=	1990	mbar	p1	=	1932	mbar	p2	=	1008	mbar

beta1	=	-21.4	deg	M1s	=	0.21		M2s	=	1.04








