

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

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�0.293

0.292

0.283

0.282

0.279

0.279

0.277

0.291

0.286�# 0.021

# 0.015

# 0.011

# 0.014

# 0.003

# 0.013

# 0.019

# 0.011

# 0.019�4.06

4.05

3.93

3.91

3.88

3.88

3.85

4.05

3.97�# 0.29

# 0.21

# 0.16

# 0.20

# 0.04

# 0.18

# 0.27

# 0.15

# 0.27�-73.

-54.

-35.

-19.

-0.

18.

35.

55.

72.�# 4.0

# 3.0

# 2.3

# 2.9

# 0.6

# 2.6

# 4.0

# 2.2

# 3.8�

18.3

19.3

16.5

18.6

17.8

17.1

19.7

17.0�0.991

0.987

0.984

0.989

0.991

0.992

0.986

0.988

0.988��



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�0.15

0.81

0.51

0.75

0.22

2.35

2.42

4.30

4.29

2.08

1.36�# 0.35

# 0.24

# 0.31

# 0.25

# 0.39

# 0.58

# 0.55

# 0.66

# 0.66

# 0.74

# 0.73�0.74

5.05

3.19

4.66

1.19

14.75

15.18

27.07

26.99

13.01

8.42�# 1.80

# 1.52

# 1.93

# 1.56

# 2.15

# 3.66

# 3.43

# 4.12

# 4.16

# 4.63

# 4.54�104.

172.

-169.

-170.

-62.

-102.

-103.

-38.

-28.

-35.

-24.�# 68.

# 17.

# 31.

# 19.

# 61.

# 14.

# 13.

#    9.

#    9.

# 20.

# 28.�0.034

0.224

0.129

0.245

0.061

0.436

0.400

0.547

0.616

0.344

0.261��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�2.00

12.00

13.02�



#  1.64�4.

-59.

-51.�



#  7.�2.00

6.16

8.15�0.16

-10.30

-10.15��

Aerodynamic damping coefficient :	xsi	=	10.147	#	1.157

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	36	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�0.292

0.290

0.283

0.280

0.278

0.278

0.277

0.290

0.288�# 0.013

# 0.017

# 0.010

# 0.014

# 0.006

# 0.012

# 0.018

# 0.012

# 0.022�4.06

4.03

3.92

3.89

3.86

3.86

3.84

4.03

4.01�# 0.18

# 0.24

# 0.14

# 0.19

# 0.08

# 0.17

# 0.25

# 0.16

# 0.30�-145.

-107.

-71.

-36.

0.

37.

72.

109.

143.�# 2.5

# 3.4

# 2.0

# 2.8

# 1.2

# 2.5

# 3.7

# 2.3

# 4.3�

38.3

36.0

35.3

35.5

36.8

34.7

37.7

34.0�0.991

0.986

0.986

0.986

0.991

0.991

0.985

0.989

0.989��



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�0.25

0.58

0.24

0.64

0.62

3.01

2.72

2.38

2.57

0.69

1.12�# 0.42

# 0.29

# 0.38

# 0.26

# 0.31

# 0.64

# 0.59

# 0.73

# 0.63

# 0.62

# 0.57�1.36

3.66

1.40

4.03

3.88

18.94

17.16

15.00

16.18

4.21

7.03�# 2.31

# 1.81

# 2.18

# 1.62

# 1.90

# 4.04

# 3.74

# 4.59

# 4.00

# 3.75

# 3.58�12.

178.

-164.

-163.

105.

-117.

-124.

-28.

-7.

60.

110.�# 60.

# 26.

# 57.

# 22.

# 26.

# 12.

# 12.

# 17.

# 14.

# 42.

# 27.�0.057

0.161

0.059

0.209

0.175

0.539

0.448

0.339

0.421

0.123

0.222��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�1.55

5.76

6.48�



#  1.66�-24.

-93.

-80.�



# 14.�1.42

-0.27

1.15�-0.63

-5.76

-6.38��

Aerodynamic damping coefficient :	xsi	=	6.382	#	1.175

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

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�0.292

0.291

0.282

0.283

0.278

0.278

0.278

0.288

0.288�# 0.013

# 0.020

# 0.008

# 0.024

# 0.006

# 0.014

# 0.015

# 0.021

# 0.011�4.06

4.04

3.92

3.93

3.86

3.86

3.86

3.99

3.99�# 0.19

# 0.28

# 0.11

# 0.33

# 0.08

# 0.20

# 0.21

# 0.28

# 0.16�144.

-161.

-107.

-55.

-0.

54.

108.

163.

-145.�# 2.6

# 3.9

# 1.7

# 4.9

# 1.2

# 2.9

# 3.2

# 4.1

# 2.3�

55.2

54.7

52.0

54.5

54.3

53.3

55.1

52.8�0.991

0.985

0.983

0.987

0.990

0.991

0.983

0.986

0.988��



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�0.32

0.62

0.35

0.86

1.55

3.75

2.95

2.14

2.94

2.50

3.02�# 0.36

# 0.26

# 0.28

# 0.23

# 0.26

# 0.63

# 0.49

# 0.62

# 0.55

# 0.55

# 0.54�1.91

3.86

2.13

5.38

9.79

23.67

18.67

13.45

18.56

15.74

19.03�# 2.14

# 1.66

# 1.74

# 1.45

# 1.61

# 4.00

# 3.12

# 3.90

# 3.49

# 3.47

# 3.42�28.

166.

149.

173.

117.

-121.

-133.

13.

27.

84.

103.�# 48.

# 23.

# 39.

# 15.

#    9.

# 10.

#    9.

# 16.

# 11.

# 12.

# 10.�0.075

0.172

0.087

0.277

0.403

0.645

0.483

0.308

0.471

0.405

0.520��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�3.35

2.21

3.50�



#  1.53�-46.

-151.

-83.�



# 24.�2.34

-1.93

0.42�-2.40

-1.08

-3.48��

Aerodynamic damping coefficient :	xsi	=	3.477	#	1.080

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	72	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�0.290

0.293

0.283

0.280

0.280

0.278

0.278

0.290

0.287�# 0.017

# 0.014

# 0.010

# 0.016

# 0.007

# 0.014

# 0.014

# 0.014

# 0.019�4.02

4.07

3.92

3.89

3.88

3.87

3.86

4.03

3.99�# 0.24

# 0.19

# 0.14

# 0.22

# 0.09

# 0.19

# 0.19

# 0.20

# 0.27�72.

145.

-143.

-72.

-0.

72.

144.

-143.

-72.�# 3.4

# 2.7

# 2.1

# 3.3

# 1.4

# 2.9

# 2.9

# 2.8

# 3.8�

72.7

72.3

71.2

71.6

72.4

71.5

73.4

70.8�0.992

0.988

0.985

0.989

0.991

0.991

0.987

0.989

0.987��



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�0.39

0.50

0.17

0.85

1.79

4.86

4.14

1.39

2.31

2.00

2.60�# 0.38

# 0.26

# 0.37

# 0.24

# 0.30

# 0.42

# 0.37

# 0.66

# 0.60

# 0.59

# 0.58�2.36

3.10

0.80

5.30

11.22

30.66

26.08

8.71

14.53

12.54

16.36�# 2.24

# 1.63

# 1.81

# 1.47

# 1.90

# 2.68

# 2.31

# 4.12

# 3.77

# 3.71

# 3.63�4.

176.

141.

171.

122.

-130

-138

6.

25.

95.

117.�# 44.

# 28.

# 66.

# 15.

# 10.

#    5.

#    5.

# 25.

# 15.

# 16.

# 13.�0.090

0.137

0.041

0.274

0.457

0.771

0.618

0.210

0.393

0.340

0.474��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�3.14

7.39

7.27�



#  1.39�-45.

-149.

-124.�



# 11.�2.23

-6.35

-4.12�-2.21

-3.79

-6.00��

Aerodynamic damping coefficient :	xsi	=	5.996	#	0.980

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	90	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�0.288

0.291

0.283

0.283

0.278

0.278

0.276

0.290

0.288�# 0.018

# 0.016

# 0.010

# 0.015

# 0.006

# 0.012

# 0.017

# 0.015

# 0.017�4.00

4.04

3.93

3.93

3.86

3.86

3.84

4.03

4.01�# 0.25

# 0.22

# 0.13

# 0.21

# 0.08

# 0.16

# 0.24

# 0.21

# 0.24�0.

91.

-179.

-90.

0.

90.

-180.

-89.

-1.�# 3.6

# 3.1

# 2.0

# 3.1

# 1.2

# 2.4

# 3.5

# 2.9

# 3.4�

90.5

90.5

88.6

90.3

89.9

90.3

90.6

88.6�0.991

0.984

0.984

0.988

0.990

0.990

0.984

0.986

0.984��



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�0.61

0,37

0.27

0.97

2.10

6.08

5.32

0.94

1.65

1.32

2.13�# 0.47

# 0.40

# 0.53

# 0.39

# 0.40

# 0.70

# 0.64

# 0.78

# 0.67

# 0.70

# 0.69�3.75

2.23

1.45

6.07

13.28

38.34

33.55

5.78

10.35

8.18

13.39�# 2.90

# 2.41

# 2.83

# 2.42

# 2.53

# 4.43

# 4.05

# 4.78

# 4.23

# 4.33

# 4.34�12.

160.

80.

163.

125.

-136.

-143.

-32.

9.

122.

140.�# 38.

# 47.

# 63.

# 22.

# 11.

#    7.

#    7.

# 40.

# 22.

# 28.

# 18.�0.140

0.101

0.066

0.310

0.513

0.864

0.720

0.143

0.288

0.232

0.405��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�3.63

13.07

13.54�



#  1.92�-55.

-145.

-130.�



# 8.�2.09

-10.73

-8.64�-2.97

-7.46

-10.42��

Aerodynamic damping coefficient :	xsi	=	10.424	#	1.358

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

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�.290

.293

.281

.280

.277

.279

.276

.289

.290�# 0.016

# 0.016

# 0.008

# 0.020

# 0.007

# 0.014

# 0.012

# 0.017

# 0.017�4.03

4.06

3.91

3.89

3.85

3.87

3.83

4.01

4.03�# 0.22

# 0.22

# 0.10

# 0.28

# 0.10

# 0.19

# 0.17

# 0.23

# 0.23�-73.

38.

145.

-107.

-0.

110.

-145.

-34.

72.�# 3.1

# 3.1

# 1.5

# 4.2

# 1.4

# 2.8

# 2.6

# 3.4

# 3.3�

110.4

107.5

108.3

106.6

109.6

105.8

110.9

105.7�0.990

0.986

0.977

0.985

0.988

0.990

0.983

0.985

0.987��



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�0.62

0.32

0.30

0.77

2.25

6.95

6.58

0.86

0.67

1.76

2.66�# 0.33

# 0.24

# 0.28

# 0.25

# 0.32

# 0.64

# 0.59

# 0.87

# 0.79

# 0.80

# 0.75�3.88

1.97

1.87

4.82

14.22

43.79

41.43

5.15

4.01

10.92

16.66�# 2.09

# 1.48

# 1.71

# 1.56

# 2.04

# 4.06

# 3.70

# 5.22

# 4.75

# 4.98

# 4.69�13.

148.

72.

154.

132.

-142.

-149.

-115.

-10.

162.

165.�# 28.

# 37.

# 42.

# 18.

#    8.

#    5.

#    5.

# 45.

# 50.

# 24.

# 16.�0.143

0.089

0.074

0.247

0.543

0.914

0.798

0.134

0.124

0.310

0.493��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�3.75

19.10

19.10�



#  1.78�-56.

-152.

-140.�



# 5.�2.10

-16.79

-14.69�-3.10

-9.10

-12.21��

Aerodynamic damping coefficient :	xsi	=	12.207	#	1.260

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

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�0.292

0.292

0.282

0.282

0.280

0.276

0.275

0.290

0.290�# 0.017

# 0.019

# 0.009

# 0.013

# 0.005

# 0.008

# 0.017

# 0.015

# 0.020�4.05

4.05

3.92

3.91

3.89

3.83

3.82

4.02

4.03�# 0.24

# 0.26

# 0.12

# 0.18

# 0.07

# 0.11

# 0.24

# 0.22

# 0.27�-145.

-19.

109.

-127.

0.

126.

-108.

18.

144.�# 3.4

# 3.7

# 1.8

# 2.6

# 1.1

# 1.6

# 3.6

# 3.1

# 3.9�

126.4

127.6

123.9

127.0

125.5

126.6

125.4

126.2�0.993

0.988

0.980

0.985

0.990

0.992

0.984

0.988

0.987��



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�0.65

0.40

0.48

1.00

2.88

7.71

7.02

1.15

1.50

0.83

1.73�# 0.35

# 0.26

# 0.30

# 0.27

# 0.30

# 0.70

# 0.81

# 0.89

# 0.73

# 0.82

# 0.77�4.01

2.47

2.95

6.21

18.02

49.07

44.63

7.18

9.48

5.09

10.91�# 2.14

# 1.60

# 1.84

# 1.66

# 1.87

# 4.47

# 5.17

# 5.53

# 4.62

# 5.06

# 4.86�15.

140.

93.

143.

133.

-145.

-152.

-71.

-21.

170.

166.�# 28.

# 33.

# 32.

# 15.

#    6.

#    5.

#    7.

# 38.

# 26.

# 45.

# 24.�0.147

0.110

0.117

0.316

0.636

0.949

0.820

0.178

0.270

0.149

0.337��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�5.07

19.26

19.70�



#  1.94�-55.

-147.

-132.�



# 6.�2.93

-16.17

-13.24�-4.14

-10.46

-14.59��

Aerodynamic damping coefficient :	xsi	=	14.593	#	1.370

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	144	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�0.292

0.292

0.282

0.281

0.279

0.279

0.277

0.290

0.288�# 0.019

# 0.017

# 0.010

# 0.016

# 0.004

# 0.018

# 0.015

# 0.018

# 0.015�4.05

4.05

3.92

3.91

3.87

3.87

3.84

4.03

4.00�# 0.27

# 0.23

# 0.14

# 0.22

# 0.06

# 0.25

# 0.21

# 0.25

# 0.21�144.

-71.

73.

-144.

0.

144.

-73.

73.

-144.�# 3.8

# 3.2

# 2.0

# 3.2

# 0.9

# 3.7

# 3.2

# 3.6

# 3.0�

144.9

144.8

142.2

144.4

144.3

143.0

145.3

143.0�0.991

0.988

0.983

0.984

0.990

0.990

0.985

0.989

0.986��



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

0.49

0.69

1.04

3.13

7.90

7.24

1.12

1.66

0.54

1.49�# 0.34

# 0.27

# 0.32

# 0.24

# 0.33

# 0.64

# 0.52

# 0.63

# 0.50

# 0.47

# 0.52�4.59

3.09

4.35

6.57

19.70

49.75

45.60

6.93

10.41

3.31

9.33�# 2.11

# 1.69

# 2.02

# 1.53

# 2.05

# 4.03

# 3.27

# 3.88

# 3.15

# 2.84

# 3.26�25.

118.

93.

138.

139.

-152.

-158.

-64.

-17.

161.

160.�# 25.

# 29.

# 25.

# 13.

#    6.

#    5.

#    4.

# 29.

# 17.

# 41.

# 19.�0.167

0.134

0.168

0.331

0.675

0.966

0.827

0.175

0.296

0.097

0.292��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�5.80

18.86

18.89�



#  1.54�-55.

-154.

-136.�



# 5.�3.32

-16.91

-13.59�-4.76

-8.36

-13.12��

Aerodynamic damping coefficient :	xsi	=	13.115	#	1.089

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	162	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�0.289

0.289

0.282

0.282

0.277

0.279

0.277

0.289

0.287�# 0.013

# 0.018

# 0.011

# 0.018

# 0.004

# 0.014

# 0.026

# 0.017

# 0.014�4.02

4.02

3.91

3.91

3.85

3.87

3.84

4.01

3.98�# 0.19

# 0.25

# 0.15

# 0.24

# 0.06

# 0.19

# 0.36

# 0.24

# 0.19�72.

-124.

37.

-160.

0.

164.

-37.

129.

-72.�# 2.6

# 3.6

# 2.2

# 3.6

# 0.9

# 2.9

# 5.3

# 3.4

# 2.7�

164.0

160.9

162.7

160.2

164.5

159.0

165.3

158.9�0.990

0.984

0.982

0.987

0.988

0.989

0.983

0.984

0.984��



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�0.77

0.55

0.84

1.24

3.50

8.41

7.39

1.57

2.11

0.29

1.01�# 0.33

# 0.22

# 0.26

# 0.23

# 0.31

# 0.58

# 0.54

# 0.59

# 0.59

# 0.94

# 0.67�4.83

3.46

5.25

7.84

22.12

52.90

46.55

9.82

13.23

1.23

6.21�# 2.08

# 1.38

# 1.61

# 1.46

# 1.96

# 3.65

# 3.37

# 3.70

# 3.71

# 3.99

# 4.11�28.

119.

103.

139.

149.

-160.

-162.

-61.

-24.

-130.

164.�# 23.

# 22.

# 17.

# 11.

#    5.

#    4.

#    4.

# 21.

# 16.

# 73.

# 34.�0.176

0.153

0.204

0.387

0.712

0.987

0.837

0.240

0.365

0.052

0.200��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.56

19.04

18.07�



#  1.54�-47.

-156.

-136.�



# 5.�4.43

-17.38

-12.95�-4.84

-7.76

-12.60��

Aerodynamic damping coefficient :	xsi	=	12.600	#	1.092

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	180	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�0.284

0.286

0.279

0.280

0.278

0.275

0.272

0.285

0.284�# 0.044

# 0.038

# 0.041

# 0.041

# 0.005

# 0.041

# 0.056

# 0.033

# 0.046�3.94

3.97

3.86

3.B8

3.86

3.82

3.77

3.96

3.94�# 0.61

# 0.52

# 0.56

# 0.57

# 0.08

# 0.57

# 0.78

# 0.46

# 0.64�0.

-178.

2.

-178.

-0.

-178.

1.

-178.

-0.�# 8.8

# 7.5

# 8.3

# 8.4

# 1.1

# 8.5

# 11.8

# 6.7

# 9.2�

-178.1

179.7

179.9

178.0

-178.2

179.0

-178.3

177.3�0.982

0.979

0.974

0.986

0.987

0.981

0.967

0.981

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�0.77

0.62

0.92

1.37

3.~3

8.43

7.44

1.75

2.30

0.42

0.80�# 0.36

# 0.24

# 0.23

# 0.22

# 0.34

# 1.19

# 1.06

# 0.79

# 0.83

# 1.46

# 1.53�4.85

3.86

5.83

8.63

22.94

53.86

47.45

11.15

14.59

1.77

4.29�# 2.28

# 1.52

# 1.47

# 1.40

# 2.17

# 7.63

# 6.79

# 5.06

# 5.24

# 6.11

# 8.20�24.

115.

107.

140.

155.

-167.

-170.

-58.

-28.

-53.

154.�# 25.

# 22.

# 14.

#    9.

#    5.

#    8.

#    8.

# 24.

# 20.

# 74.

# 62.�0.174

0.168

0.223

0.419

0.727

0.984

0.837

0.266

0.389

0.075

0.158��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.79

18.59

16.48�



#  2.73�-43.

-162.

-140.�



# 9.�4.95

-17.63

-12.68�-4.64

-5.88

-10.52��

Aerodynamic damping coefficient :	xsi	=	10.521	#	1.931

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	-162	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�0.293

0.292

0.282

0.282

0.279

0.279

0.275

0.289

0.287�# 0.026

# 0.021

# 0.010

# 0.018

# 0.005

# 0.015

# 0.023

# 0.013

# 0.021�4.06

4.05

3.92

3.91

3.87

3.88

3.82

4.02

3.98�# 0.35

# 0.29

# 0.14

# 0.24

# 0.07

# 0.21

# 0.32

# 0.18

# 0.30�-73.

127.

-35.

162.

0.

-162.

35.

-125.

71.�# 5.0

# 4.1

# 2.1

# 3.6

# 1.1

# 3.1

# 4.8

# 2.5

# 4.3�

160.3

161.7

163.3

162.0

162.1

162.5

160.7

163.3�0.991

0.987

0.984

0.988

0.991

0.991

0.988

0.988

0.986��



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�0.69

0.71

1.00

1.58

3.79

8.23

7.17

1.74

2.52

0.53

0.84�# 0.39

# 0.26

# 0.27

# 0.20

# 0.26

# 0.55

# 0.48

# 0.63

# 0.61

# 0.72

# 0.66�4.25

4.43

6.28

9.92

23.91

51.73

45.06

10.87

15.79

2.97

5.14�# 2.40

# 1.65

# 1.71

# 1.26

# 1.63

# 3.44

# 3.00

# 3.91

# 3.84

# 4.08

# 4.00�28.

127.

119.

149.

163.

-173.

-176.

-44.

-19.

6.

125.�# 30.

# 20.

# 15.

#    7.

#    4.

#    4.

#    4.

# 20.

# 14.

# 54.

# 38.�0.159

0.196

0.244

0.479

0.746

0.992

0.831

0.261

0.422

0.094

0.170��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�7.37

16.56

12.22�



#  1.52�-33.

-170.

-146.�



# 7.�6.17

-16.33

-10.15�-4.02

-2.79

-6.81��

Aerodynamic damping coefficient :	xsi	=	6.809	#	1.072

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	-144	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2312

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�0.290

0.289

0.281

0.280

0.278

0.277

0.278

0.289

0.288�# 0.014

# 0.024

# 0.009

# 0.009

# 0.006

# 0.018

# 0.027

# 0.019

# 0.020�4.03

4.02

3.91

3.89

3.87

3.85

3.85

4.02

3.99�# 0.19

# 0.33

# 0.13

# 0.13

# 0.08

# 0.25

# 0.38

# 0.26

# 0.28�-144.

75.

-71.

145.

-0.

-142.

72.

-70.

144.�# 2.7

# 4.7

# 1.9

# 1.9

# 1.2

# 3.8

# 5.6

# 3.7

# 4.0�

-141.1

-145.5

-143.8

-145.5

-142.0

-145.8

-142.2

-146.3�0.991

0.986

0.983

0.987

0.990

0.990

0.987

0.988

0.987��



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�0.60

0.73

1.03

1.61

3.52

7.91

7.19

0.74

1.74

0.78

1.72�# 0.34

# 0.26

# 0.34

# 0.25

# 0.39

# 0.78

# 0.77

# 0.81

# 0.71

# 0.83

# 0.79�3.74

4.59

6.44

10.16

22.21

50.15

45.58

4.42

10.95

4.69

10.81�# 2.10

# 1.62

# 2.14

# 1.60

# 2.43

# 4.95

# 4.86

# 4.84

# 4.47

# 5.06

# 4.96�26.

127.

124.

149.

172.

178.

173.

-33.

-3.

110.

135.�# 29.

# 19.

# 18.

#    9.

#    6.

#    6.

#    6.

# 48.

# 22.

# 47.

# 25.�0.137

0.200

0.249

0.485

0.721

0.980

0.832

0.114

0.305

0.139

0.335��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.95

18.39

12.03�



#  1.99�-27.

172.

-177.�



# 9.�6.20

-18.21

-12.01�-3.15

2.54

-0.61��

Aerodynamic damping coefficient :	xsi	=	0.615	#	1.404

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	-126	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�0.289

0.292

0.281

0.279

0.279

0.276

0.280

0.288

0.288�# 0.017

# 0.017

# 0.007

# 0.015

# 0.003

# 0.011

# 0.018

# 0.014

# 0.015�4.02

4.05

3.91

3.87

3.87

3.83

3.88

4.00

4.00�# 0.24

# 0.24

# 0.09

# 0.21

# 0.04

# 0.15

# 0.25

# 0.20

# 0.21�144.

21.

-107.

128.

-0.

-124.

107.

-15.

-144.�# 3.4

# 3.4

# 1.4

# 3.1

# 0.6

# 2.3

# 3.7

# 2.8

# 3.0�

-122.9

-127.4

-125.5

-127.9

-123.6

-128.9

-122.5

-129.1�0.990

0.985

0.980

0.985

0.988

0.988

0.984

0.986

0.985��



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�0.57

0.85

1.17

1.70

3.50

7.50

6.87

0.76

1.63

0.69

1.77�# 0.27

# 0.21

# 0.29

# 0.23

# 0.32

# 0.58

# 0.49

# 0.56

# 0.50

# 0.48

# 0.45�3.55

5.37

7.38

10.69

22.04

47.70

43.71

4.74

10.32

4.32

11.24�# 1.70

# 1.31

# 1.81

# 1.48

# 2.00

# 3.71

# 3.13

# 3.51

# 3.18

# 3.04

# 2.86�35.

134.

131.

154.

178.

170.

168.

-46.

-9.

126.

140.�# 26.

# 14.

# 14.

#    8.

#   5.

#    4.

#    4.

# 37.

# 17.

# 35.

# 14.�0.131

0.233

0.282

0.508

0.717

0.960

0.816

0.117

0.287

0.124

0.343��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�7.31

17.97

10.81�



#  1.41�-22.

167.

173.�



# 7.�6.77

-17.50

-10.73�-2.76

4.09

1.33��

Aerodynamic damping coefficient :	xsi	=	-1.332	#	1.000

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	-108	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�0.290

0.291

0.282

0.282

0.278

0.277

0.277

0.288

0.288�# 0.019

# 0.018

# 0.006

# 0.014

# 0.004

# 0.014

# 0.019

# 0.016

# 0.015�4.03

4.05

3.91

3.92

3.87

3.85

3.85

3.99

4.00�# 0.27

# 0.25

# 0.08

# 0.20

# 0.05

# 0.20

# 0.26

# 0.22

# 0.21�72.

-32.

-143.

110.

0.

-105.

144.

40.

-72.�# 3.8

# 3.6

# 1.2

# 2.9

# 0.8

# 3.0

# 3.9

# 3.2

# 2.9�

-104.3

-110.2

-107.1

-110.3

-104.9

-111.1

-104.0

-111.6�0.990

0.986

0.981

0.984

0.988

0.990

0.984

0.987

0.985��



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�0.50

0.90

1.19

1.52

3.03

6.93

6.76

0.34

1.08

1.51

2.52�# 0.32

# 0.24

# 0.31

# 0.21

# 0.29

# 0.65

# 0.51

# 0.77

# 0.63

# 0.67

# 0.70�3.10

5.67

7.49

9.61

19.12

43.86

42.80

1.67

6.77

9.53

15.93�# 2.01

# 1.51

# 1.94

# 1.35

# 1.85

# 4.11

# 3.26

# 3.85

# 3.94

# 4.24

# 4.44�32.

131.

134.

158.

-176.

161.

158.

99.

18.

133.

144.�# 33.

# 15.

# 15.

#    8.

#    6.

#    5.

#    4.

# 67.

# 30.

# 24.

# 16.�0.116

0.245

0.286

0.466

0.663

0.929

0.808

0.052

0.196

0.266

0.465��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.55

19.50

13.00�



#  1.64�-19.

155.

152.�



# 7.�6.18

-17.66

-11.48�-2.16

8.26

6.10��

Aerodynamic damping coefficient :	xsi	=	-6.102	#	1.161

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	-90	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�0.290

0.291

0.282

0.281

0.278

0.277

0.276

0.291

0.289�# 0.022

# 0.019

# 0.008

# 0.019

# 0.005

# 0.013

# 0.020

# 0.014

# 0.020�4.03

4.04

3.91

3.90

3.87

3.84

3.84

4.04

4.01�# 0.31

# 0.26

# 0.11

# 0.26

# 0.06

# 0.18

# 0.27

# 0.20

# 0.27�-1.

-88.

-178.

92.

0.

-88.

-180.

92.

0.�# 4.3

# 3.7

# 1.7

# 3.8

# 0.9

# 2.7

# 4.0

# 2.8

# 3.9�

-87.7

-90.1

-90.1

-91.6

-88.0

-91.6

-88.3

-91.6�0.990

0.985

0.980

0.985

0.989

0.991

0.986

0.986

0.986��



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�0.46

1.08

1.31

1.64

2.71

6.39

6.40

0.90

1.10

2.08

3.02�# 0.40

# 0.30

# 0.36

# 0.31

# 0.41

# 0.64

# 0.71

# 0.93

# 0.85

# 0.93

# 0.85�2.82

6.77

8.22

10.31

17.07

40.53

40.60

5.51

6.89

13.07

19.09�# 2.41

# 1.86

# 2.27

# 1.96

# 2.58

# 4.04

# 4.48

# 5.64

# 5.33

# 5.84

# 5.40�56.

138.

139.

165.

-174.

156.

151.

103.

49.

134.

144.�# 41.

# 15.

# 15.

# 11.

#    9.

#    6.

#    6.

# 46.

# 38.

# 24.

# 16.�0.107

0.291

0.314

0.496

0.621

0.900

0.788

0.140

0.201

0.356

0.535��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.83

20.04

13.53�



#  2.00�-18.

148.

141.�



# 8.�6.50

-16.95

-10.45�-2.10

10.69

8.59��

Aerodynamic damping coefficient :	xsi	=	-8.587	#	1.412

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	-72	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2310

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�0.290

0.290

0.281

0.281

0.279

0.278

0.273

0.288

0.290�# 0.017

# 0.015

# 0.009

# 0.016

# 0.006

# 0.015

# 0.021

# 0.015

# 0.014�4.02

4.02

3.91

3.91

3.88

3.87

3.80

4.00

4.03�# 0.24

# 0.21

# 0.12

# 0.23

# 0.08

# 0.21

# 0.29

# 0.21

# 0.20�-72.

-141.

146.

73.

-0.

-70.

-144.

147.

71.�# 3.4

# 3.0

# 1.8

# 3.3

# 1.2

# 3.1

# 4.3

# 3.0

# 2 8�

-68.6

-73.8

-72.3

-73.2

-69.6

-74.4

-68.8

-75.7�0.988

0.986

0.980

0.983

0.988

0.988

0.982

0.985

0.986��



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�0.37

1.21

1.43

1.84

2.56

5.55

5.88

1.03

0.59

2.41

3.24�# 0.37

# 0.27

# 0.31

# 0.21

# 0.29

# 0.58

# 0.66

# 0.80

# 0.73

# 0.70

# 0.71�2.19

7.61

9.01

11.54

16.13

35.01

37.06

6.31

3.53

15.18

20.41�# 2.21

# 1.68

# 1.95

# 1.32

# 1.85

# 3.63

# 4.17

# 4.87

# 4.34

# 4.42

# 4.48�78.

138.

145.

164.

-174.

142.

149.

136.

81.

155.

161.�# 45.

# 12.

# 12.

#    7.

#    7.

#    6.

#    6.

# 38.

# 51.

# 16.

# 12.�0.083

0.320

0.338

0.539

0.597

0.835

0.756

0.159

0.109

0.408

0.565��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�7.32

19.19

12.27�



#  1.70�-18.

147.

138.�



# 8.�6.96

-16.10

-9.14�-2.27

10.46

8.19��

Aerodynamic damping coefficient :	xsi	=	-8.186	#	1.204

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	-54	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�0.287

0.291

0.282

0.283

0.278

0.280

0.277

0.290

0.286�# 0.014

# 0.015

# 0.010

# 0.017

# 0.005

# 0.013

# 0.019

# 0.017

# 0.022�3.99

4.05

3.92

3.93

3.86

3.90

3.84

4.03

3.97�# 0.20

# 0.20

# 0.13

# 0.24

# 0.07

# 0.18

# 0.27

# 0.24

# 0.30�-144.

163.

109.

55.

-0.

-53.

-108.

-161.

144.�# 2.9

# 2.9

# 1.9

# 3.5

# 1.0

# 2.6

# 4.0

# 3.4

# 4.3�

-52.5

-54.0

-54.8

-54.6

-53.3

-55.0

-52.9

-54.9�0.989

0.989

0.981

0.985

0.991

0.992

0.987

0.987

0.988��



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�0.32

1.28

1.43

1.73

2.41

4.58

4.69

0.45

0.72

1.80

2.44�# 0.42

# 0.27

# 0.28

# 0.21

# 0.27

# 0.69

# 0.65

# 0.84

# 0.60

# 0.59

# 0.58�1.91

8.07

9.04

10.89

15.20

28.66

29.35

2.34

4.38

11.22

15.23�# 2.49

# 1.73

# 1.77

# 1.35

# 1.72

# 4.30

# 4.09

# 4.40

# 3.61

# 3.68

# 3.65�108.

151.

157.

172.

-168.

150.

150.

-115.

-43.

-174.

-178.�# 53.

# 12.

# 11.

#    7.

#    6.

#    9.

#    8.

# 62.

# 39.

# 18.

# 13.�0.074

0.343

0.341

0.516

0.573

0.768

0.680

0.070

0.133

0.315

0.456��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�7.36

13.74

6.66�



#  1.68�-9.

160.

148.�



# 14.�7.26

-12.90

-5.64�-1.17

4.72

3.55��

Aerodynamic damping coefficient :	xsi	=	-3.552	#	1.189

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	-36	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2312

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�0.291

0.292

0.282

0.281

0.279

0.280

0.278

0.289

0.286�# 0.015

# 0.019

# 0.010

# 0.013

# 0.005

# 0.013

# 0.021

# 0.011

# 0.019�4.05

4.06

3.92

3.91

3.87

3.89

3.86

4.01

3.98�# 0.21

# 0.26

# 0.14

# 0.19

# 0.06

# 0.18

# 0.29

# 0.16

# 0.27�143.

111.

73.

39.

0.

-33.

-72.

-105.

-144.�# 2.9

# 3.7

# 2.1

# 2.7

# 1.0

# 2.7

# 4.2

# 2.3

# 3.8�

-32.4

-37.7

-34.7

-38.6

-33.5

-38.8

-32.6

-39.6�0.989

0.984

0.983

0.985

0.989

0.990

0.983

0.986

0.987��



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�0.31

1.27

1.37

1.76

2.05

3.38

3.76

0.26

0.61

1.82

2.39�# 0.30

# 0.20

# 0.19

# 0.14

# 0.26

# 0.46

# 0.44

# 1.06

# 0.65

# 0.64

# 0.60�1.85

7.98

8.63

11.07

12.89

21.18

23.54

0.96

3.52

11.31

14.96�# 1.82

# 1.24

# 1.20

# 0.86

# 1.65

# 2.89

# 2.74

# 3.98

# 3.73

# 3.97

# 3.74�151.

157.

168.

176.

-163.

144.

150.

-117.

-20.

175.

177.�# 44.

#    9.

#    8.

#    4.

#    7.

#    8.

#    7.

# 76.

# 47.

# 19.

# 14.�0.071

0.339

0.328

0.524

0.508

0.616

0.583

0.041

0.116

0.320

0.449��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�7.06

11.23

5.31�



#  1.36�-3.

155.

127.�



# 14.�7.05

-10.21

-3.16�-0.40

4.67

4.27��

Aerodynamic damping coefficient :	xsi	=	-4.270	#	0.961

�

Unsteady test parameters :

Blade frequency :	f	=	149.0	Hz	k	=	0.1187

Phase control setpoint :	sigma	=	-18	deg

Total record time :	T rec	=	15.62	sec

Number of periods detected :	N Per	=	2319

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�0.291

0.291

0.283

0.281

0.277

0.279

0.276

0.288

0.288�# 0.017

# 0.017

# 0.007

# 0.012

# 0.007

# 0.011

# 0.014

# 0.010

# 0.016�4.04

4.04

3.93

3.91

3.85

3.87

3.83

4.01

4.00�# 0.23

# 0.24

# 0.09

# 0.17

# 0.10

# 0.15

# 0.19

# 0.15

# 0.22�71.

57.

37.

20.

-0.

-16.

-36.

-51.

-73.�# 3.3

# 3.4

# 1.3

# 2.5

# 1.5

# 2.3

# 2.8

# 2.1

# 3.1�

-14.8

-19.5

-17.1

-19.9

-15.7

-20.6

-14.9

-21.3�0.990

0.985

0.981

0.987

0.988

0.990

0.985

0.988

0.986��



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�0.48

1.46

1.53

1.78

1.76

2.22

2.19

1.34

1.69

0.67

1.25�# 0.35

# 0.23

# 0.29

# 0.24

# 0.34

# 0.46

# 0.31

# 0.66

# 0.61

# 0.69

# 0.60�3.01

9.24

9.72

11.28

11.15

13.99

13.76

8.34

10.54

3.99

7.76�# 2.19

# 1.48

# 1.81

# 1.51

# 2.17

# 2.89

# 1.95

# 4.07

# 3.83

# 4.07

# 3.72�180.

171.

-178.

-163.

-155.

162.

158.

-19.

-8.

169.

168.�# 36.

#    9.

# 11.

#    8.

# 11.

# 12.

#    8.

# 26.

# 20.

# 46.

# 26.�0.110

0.384

0.362

0.526

0.451

0.441

0.380

0.209

0.305

0.122

0.249��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�7.43

4.80

4.00�



#  1.42�9.

160.

45.�



# 20.�7.33

-4.51

2.82�1.20

1.63

2.83��

Aerodynamic damping coefficient :	xsi	=	-2.831	#	1.004



EPF-Lausanne	Laboratoire de Thermique Appliquée et de Turbomachines



4TH STANDARD CONFIGURATION :	Unsteady Test Data

	

TRAVELLING WAVE VIBRATION MODE



Test:	627-A	Date:	23-JUL-86



Inlet and outlet flow conditions :

pw1	=	1609	mbar	p1	=	1568	mbar	p2	=	1007	mbar

beta1	=	-15.2	deg	M1s	=	0.19		M2s	=	0.85








