

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	18	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2836

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.302

0.304

0.251

0.296

0.293

0.289

0.292

0.304

0.299�# 0.018

# 0.018

# 0.012

# 0.015

# 0.010

# 0.038

# 0.020

# 0.022

# 0.018�4.20

4.22

3.49

4.11

4.06

4.01

4.05

4.22

4.15�# 0.25

# 0.25

# 0.16

# 0.21

# 0.14

# 0.53

# 0.27

# 0.31

# 0.25�-72.

-56.

-35.

-20.

0.

16.

36.

-19.

72.�# 3.4

# 3.4

# 2.7

# 2.9

# 2.0

# 7.5

# 3.8

# 4.1

# 3.5�

16.7

20.4

14.7

20.4

15.9

19.7

-54.8

90.8�0.978

0.980

0.977

0.985

0.982

0.980

0.986

0.985

0.981��



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�0.44

0.66

1.18

1.18

1.02

4.17

3.50

1.54

6.09

4.49

2.68�# 0.98

# 0.67

# 0.51

# 0.46

# 0.66

# 1.09

# 1.04

# 0.33

# 2.62

# 0.75

# 0.77�1.39

2.52

4.73

4.72

4.06

16.92

14.20

6.25

24.86

18.31

10.94�# 3.12

# 2.58

# 2.06

# 1.85

# 2.65

# 4.43

# 4.22

# 1.35

# 10.71

# 3.07

# 3.14�114.

162.

177.

171.

142.

-175.

-148.

-169.

-92.

-47.

-68.�# 66.

# 46.

# 24.

# 21.

# 33.

# 15.

# 17.

# 12.

# 23.

# 10.

# 16.�0.054

0.085

0.186

0.203

0.161

0.370

0.437

0.378

0.274

0.670

0.345��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�2.77

8.47

8.34�



#  2.00�-22.

-124.

-105.�



#  13.�2.57

-4.78

-2.21�-1.04

-7.00

-8.04��

Aerodynamic damping coefficient :	xsi	=	8.039	#	1.412

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	36	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2836

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.304

0.303

0.297

0.294

0.293

0.292

0.292

0.302

0.301�# 0.017

# 0.015

# 0.011

# 0.014

# 0.007

# 0.017

# 0.018

# 0.014

# 0.019�4.22

4.20

4.13

4.08

4.06

4.06

4.05

4.19

4.18�# 0.24

# 0.21

# 0.15

# 0.19

# 0.10

# 0.23

# 0.26

# 0.19

# 0.26�-145.

-109.

-71.

-37.

0.

35.

72.

107.

144.�# 3.2

# 2.9

# 2.0

# 2.7

# 1.4

# 3.3

# 3.6

# 2.6

# 3.6�

35.8

38.0

33.6

37.3

34.7

37.0

35.1

37.6�0.979

0.979

0.985

0.985

0.983

0.979

0.985

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�0.65

0.35

0.56

0.94

1.47

4.72

5.91

2.00

2.72

4.73

3.04�# 0.63

# 0.85

# 0.52

# 0.56

# 0.60

# 0.73

# 0.59

# 0.33

# 1.20

# 0.44

# 0.55�2.53

1.08

2.20

3.73

5.91

19.04

23.86

8.07

10.86

19.09

12.26�# 2.47

# 2.65

# 2.04

# 2.20

# 2.42

# 2.95

# 2.38

# 1.34

# 4.79

# 1.78

# 2.23�46.

43.

177.

172.

114.

-155.

-134.

-155.

-98.

-73.

-92.�# 44.

# 68.

# 43.

# 31.

# 22.

#    9.

#    6.

#    9.

# 24.

#    5.

# 10.�0.081

0.045

0.090

0.166

0.234

0.413

0.639

0.476

0.161

0.694

0.388��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�1.88

11.99

12.92�



#  1.38�-62.

-127.

-119.�



# 6.�0.87

-7.14

-6.27�-1.67

-9.63

-11.30��

Aerodynamic damping coefficient :	xsi	=	11.295	#	0.976

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	54	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2837

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.303

0.304

0.296

0.296

0.294

0.289

0.292

0.302

0.301�# 0.013

# 0.014

# 0.014

# 0.010

# 0.009

# 0.020

# 0.018

# 0.019

# 0.018�4.20

4.22

4.11

4.11

4.08

4.01

4.05

4.20

4.18�# 0.18

# 0.19

# 0.19

# 0.14

# 0.12

# 0.27

# 0.25

# 0.26

# 0.25�144.

-162.

-107.

-55.

0.

53.

107.

162.

-144.�# 2.4

# 2.6

# 2.6

# 2.0

# 1.7

# 3.9

# 3.6

# 3.5

# 3.4�

54.4

55.1

51.8

55.2

53.4

53.6

54.9

53.7�0.982

0.978

0.984

0.984

0.983

0.981

0.986

0.985

0.982��



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�0.71

0.36

0.38

0.66

1.98

6.74

8.67

2.58

2.64

4.36

2.21�# 0.71

# 0.72

# 0.51

# 0.55

# 0.58

# 0.92

# 0.79

# 0.31

# 1.73

# 0.39

# 0.49�2.69

1.29

1.39

2.60

7.93

27.53

35.43

10.55

10.53

17.82

8.99�# 2.69

# 2.56

# 1.86

# 2.14

# 2.34

# 3.78

# 3.21

# 1.27

# 6.91

# 1.57

# 1.99�43.

8.

-179.

143.

106.

-149.

-136.

-154.

-179.

-93.

-120.�# 45.

# 63.

# 53.

# 39.

# 16.

#    8.

#    5.

#    7.

# 33.

#    5.

# 13.�0.087

0.047

0.061

0.115

0.305

0.547

0.778

0.573

0.128

0.685

0.295��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�2.16

16.27

17.49�



#  1.58�-81.

-139.

-133.�



# 5.�0.35

-12.36

-12.01�-2.14

-10.57

-12.71��

Aerodynamic damping coefficient :	xsi	=	12.709	#	1.119

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	72	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2835

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.305

0.303

0.295

0.294

0.292

0.292

0.291

0.302

0.305�# 0.018

# 0.014

# 0.012

# 0.020

# 0.006

# 0.024

# 0.021

# 0.019

# 0.016�4.23

4.21

4.10

4.08

4.0S

4.05

4.04

4.19

4.23�# 0.24

# 0.19

# 0.16

# 0.27

# 0.08

# 0.33

# 0.29

# 0.27

# 0.23�71.

143.

-143.

-75.

0.

70.

144.

-146.

-72.�# 3.3

# 2.6

# 2.3

# 3.8

# 1.2

# 4.7

# 4.1

# 3.6

# 3.1�

71.8

74.2

68.5

74.6

69.7

74.2

70.2

73.6�0.977

0.979

0.981

0.984

0.981

0.980

0.984

0.982

0.980��



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�1.25

1.33

0.62

0.33

2.03

8.84

11.44

3.35

2.06

4.06

2.10�# 0.59

# 0.61

# 0.45

# 0.60

# 0.52

# 0.99

# 0.98

# 0.31

# 1.27

# 0.57

# 0.64�4.99

5.31

2.44

1.14

8.18

35.71

46.22

13.53

8.25

16.37

8.47�# 2.36

# 2.45

# 1.76

# 2.09

# 2.08

# 4.01

# 3.96

# 1.25

# 5.07

# 2.31

# 2.56�-7.

-28.

-50.

84.

101.

-146.

-141.

-155.

26.

-115.

-128.�# 25.

# 25.

# 36.

# 61.

# 14.

#    6.

#    5.

#    5.

# 32.

#    8.

# 17.�0.152

0.166

0.098

0.057

0.310

0.658

0.860

0.676

0.119

0.666

0.288��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�1.96

18.80

20.72�



#  1.57�-152.

-141.

-142.�



# 4.�-1.72

-14.63

-16.35�-0.93

-11.81

-12.73��

Aerodynamic damping coefficient :	xsi	=	12.735	#	1.108�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	90	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2835

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.303

0.303

0.297

0.296

0.291

0.290

0.291

0.304

0.300�# 0.013

# 0.013

# 0.010

# 0.012

# 0.007

# 0.018

# 0.010

# 0.018

# 0.015�4.20

4.21

4.12

4.11

4.05

4.03

4.04

4.23

4.17�# 0.18

# 0.18

# 0.13

# 0.17

# 0.10

# 0.25

# 0.14

# 0.25

# 0.21�-1.

92.

-179.

-89.

-0.

92.

180.

-88.

0.�# 2.4

# 2.5

# 1.8

# 2.3

# 1.4

# 3.5

# 1.9

# 3.4

# 2.9�

92.4

89.3

89.7

89.4

91.7

88.0

91.9

88.4�0.983

0.983

0.987

0.985

0.986

0.982

0.986

0.984

0.981��



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�1.66

1.33

0.80

0.73

2.74

10.39

13.67

3.85

1.92

3.88

2.60�# 0.59

# 0.74

# 0.49

# 0.46

# 0.42

# 1.00

# 0.69

# 0.44

# 1.56

# 0.56

# 0.64�6.69

5.31

3.19

2.88

11.06

42.30

55.64

15.67

7.49

15.82

10.59�# 2.39

# 2.96

# 1.96

# 1.83

# 1.72

# 4.08

# 2.83

# 1.80

# 6.09

# 2.30

# 2.59�7.

-13.

1.

74.

105.

-153.

-147.

-161.

-18.

-133.

-138.�# 20.

# 29.

# 32.

# 32.

#    9.

#    6.

#    3.

#    7.

# 39.

#    8.

# 14.�0.203

0.168

0.127

0.126

0.407

0.723

0.902

0.737

0.100

0.662

0.345��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�3.32

22.74

25.94�



#  1.58�-131.

-148.

-146.�



# 3.�-2.19

-19.23

-21.42�-2.49

-12.14

-14.63��

Aerodynamic damping coefficient :	xsi	=	14.628	#	1.121

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	108	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2834

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.303

0.306

0.296

0.296

0.293

0.291

0.292

0.304

0.302�# 0.016

# 0.021

# 0.011

# 0.014

# 0.007

# 0.017

# 0.015

# 0.019

# 0.014�4.21

4.25

4.12

4.11

4.07

4.03

4.05

4.22

4.19�# 0.22

# 0.29

# 0.15

# 0.20

# 0.10

# 0.24

# 0.20

# 0.27

# 0.20�-73.

37.

145.

-108.

-0.

108.

-144.

-35.

72.�# 3.1

# 4.0

# 2.1

# 2.8

# 1.4

# 3.4

# 2.9

# 3.7

# 2.7�

109.7

108.5

106.6

108.2

108.5

107.1

108.9

107.4�0.981

0.980

0.984

0.984

0.986

0.981

0.986

0.985

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�1.67

1.54

0.93

0.97

3.27

11.24

15.30

4.16

2.60

3.46

2.29�# 0.49

# 0.74

# 0.54

# 0.57

# 0.49

# 0.86

# 0.79

# 0.26

# 1.47

# 0.53

# 0.58�6.71

6.13

3.72

3.86

13.17

45.63

62.16

16.91

10.39

14.05

9.26�# 1.98

# 2.96

# 2.14

# 2.27

# 1.96

# 3.51

# 3.21

# 1.07

# 5.86

# 2.14

# 2.37�13.

6.

23.

74.

112.

-156.

-154.

-167.

-13.

-146.

-152.�# 16.

# 26.

# 30.

# 30.

#    8.

#    4.

#    3.

#    4.

# 29.

#    9.

# 14.�0.204

0.193

0.147

0.168

0.473

0.750

0.922

0.766

0.155

0.615

0.307��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�4.13

24.02

27.49�



#  1.50�-119.

-154.

-149.�



# 3.�-1.98

-21.64

-23.62�-3.62

-10.44

-14.06��

Aerodynamic damping coefficient :	xsi	=	14.064	#	1.064

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	126	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2834

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.300

0.305

0.296

0.296

0.292

0.290

0.291

0.301

0.300�# 0.013

# 0.024

# 0.012

# 0.019

# 0.008

# 0.023

# 0.017

# 0.014

# 0.017�4.16

4.23

4.11

4.11

4.06

4.02

4.04

4.18

4.17�# 0.18

# 0.34

# 0.17

# 0.27

# 0.11

# 0.32

# 0.23

# 0.19

# 0.23�-145.

-19.

109.

-128.

-0.

125.

-108.

17.

143.�# 2.4

# 4.5

# 2.4

# 3.7

# 1.5

# 4.5

# 3.3

# 2.6

# 3.2�

125.6

128.0

123.0

128.0

124.6

127.2

125.1

126.1�0.980

0.981

0.984

0.985

0.982

0.979

0.984

0.985

0.981��



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�1.87

1.44

1.16

1.32

3.58

12.19

16.81

4.51

4.41

3.78

2.74�# 0.68

# 0.67

# 0.44

# 0.52

# 0.62

# 1.06

# 0.74

# 0.36

# 1.97

# 0.41

# 0.59�7.50	

5.75	

4.65	

5.32	

14.45

49.64

68.48

18.38

17.82

15.38

11.14�# 2.73

# 2.69

# 1.75

# 2.10

# 2.51

# 4.32

# 3.02

# 1.45

# 7.97

# 1.67

# 2.39�9.

11.

27.

68.

116.

-159.

-162.

-171.

20.

-156.

-161.�# 20.

# 25.

# 21.

# 22.

# 10.

#    5.

#    3.

#    5.

# 24.

#    6.

# 12.�0.228

0.179

0.183

0.224

0.506

0.777

0.934

0.794

0.211

0.653

0.359��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�4.54

25.58

28.95�



#  1.73�-116.

-161.

-155.�



# 3.�-1.99

-24.24

-26.23�-4.08

-8.17

-12.25��

Aerodynamic damping coefficient :	xsi	=	12.252	#	1.222

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	144	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2835

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.301

0.306

0.298

0.297

0.292

0.290

0.293

0.305

0.304�# 0.016

# 0.021

# 0.015

# 0.015

# 0.008

# 0.016

# 0.013

# 0.020

# 0.019�4.19

4.24

4.13

4.13

4.06

4.03

4.06

4.23

4.22�# 0.23

# 0.29

# 0.20

# 0.21

# 0.10

# 0.22

# 0.18

# 0.27

# 0.26�144.

-71.

74.

-143.

-0.

145.

-73.

73.

-144.�# 3.1

# 3.8

# 2.8

# 2.9

# 1.5

# 3.1

# 2.5

# 3.7

# 3.5�

145.4

144.6

143.4

143.1

144.7

142.8

145.8

142.8�0.979

0.980

0.984

0.987

0.984

0.983

0.986

0.986

0.982��



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�1.80

1.62

1.21

1.44

4.10

13.01

17.89

4.62

6.82

3.24

2.59�# 0.66

# 1.04

# 0.49

# 0.41

# 0.43

# 0.92

# 0.82

# 0.36

# 1.43

# 0.48

# 0.81�7.26

6.38

4.84

5.78

16.54

52.97

72.85

18.79

27.68

13.19

10.52�# 2.67

# 4.09

# 1.94

# 1.66

# 1.74

# 3.75

# 3.35

# 1.45

# 5.80

# 1.96

# 3.27�13.

23.

48.

74.

128.

-167.

-170.

-178.

-14.

-174.

-177.�# 20.

# 33.

# 22.

# 16.

#    6.

#    4.

#    3.

#    4.

# 12.

#    8.

# 17.�0.218

0.203

0.190

0.244

0.556

0.801

0.945

0.802

0.363

0.585

0.338��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�4.85

26.02

28.38�



#  1.68�-102.

-167.

-158.�



# 3.�-1.00

-25.39

-26.39�-4.74

-5.70

-10.44��

Aerodynamic damping coefficient :	xsi	=	10.444	#	1.186

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	162	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2835

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.303

0.305

0.295

0.295

0.293

0.291

0.291

0.304

0.302�# 0.015

# 0.024

# 0.014

# 0.016

# 0.008

# 0.021

# 0.013

# 0.016

# 0.014�4.21

4.23

4.10

4.10

4.06

4.04

4.04

4.22

4.19�# 0.22

# 0.33

# 0.20

# 0.23

# 0.11

# 0.29

# 0.19

# 0.22

# 0.19�72.

-125.

38.

-162.

-0.

163.

-36.

127.

-72.�# 2.9

# 4.4

# 2.7

# 3.2

# 1.5

# 4.2

# 2.6

# 3.0

# 2.6�

162.9

162.9

159.9

162.2

162.8

161.3

162.8

161.0�0.981

0.980

0.986

0.987

0.984

0.985

0.987

0.985

0.978��



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�1.93

1.47

1.44

1.69

4.23

13.99

18.81

4.94

8.44

3.24

2.49�# 0.75

# 0.81

# 0.63

# 0.63

# 0.69

# 0.80

# 0.60

# 0.41

# 1.77

# 0.39

# 0.67�7.71

5.82

5.76

6.80

17.02

56.74

76.31

20.05

34.17

13.14

10.05�# 2.98

# 3.22

# 2.53

# 2.52

# 2.77

# 3.26

# 2.44

# 1.68

# 7.18

# 1.58

# 2.70�12.

23.

49.

76.

134.

-171.

-178.

177.

-34.

176.

175.�# 21.

# 29.

# 24.

# 20.

#    9.

#    3.

#    2.

#    5.

# 12.

#    7.

# 15.�0.234

0.186

0.223

0.283

0.569

0.827

0.951

0.820

0.404

0.593

0.323��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�4.87

27.32

29.14�



#  1.66�-99.

-172.

-162.�



# 3.�-0.75

-27.03

-27.78�-4.81

-3.99

-8.80��

Aerodynamic damping coefficient :	xsi	=	8.800	#	1.171

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	180	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2834

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.304

0.305

0.296

0.295

0.290

0.290

0.292

0.304

0.302�# 0.019

# 0.022

# 0.018

# 0.018

# 0.009

# 0.017

# 0.020

# 0.021

# 0.018�4.22

4.23

4.12

4.10

4.03

4.02

4.06

4.22

4.20�# 0.27

# 0.30

# 0.25

# 0.24

# 0.12

# 0.24

# 0.27

# 0.29

# 0.25�-0.

179.

1.

179.

0.

180.

-0.

-180.

-0.�# 3.6

# 4.1

# 3.5

# 3.4

# 1.7

# 3.4

# 3.9

# 4.0

# 3.4�

179.5

-178.5

178.1

-178.8

179.7

-179.8

-179.6

179.5�0.981

0.979

0.983

0.986

0.982

0.982

0.985

0.983

0.982��



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�2.27

1.96

1.80

1.79

4.39

4.96

9.17

5.05

9.00

3.53

2.43�# 0.79

# 0.76

# 0.54

# 0.48

# 0.45

# 1.23

# 0.76

# 0.28

# 1.84

# 0.51

# 0.65�9.17

7.88

7.26

7.24

17.81

60.97

78.18

20.57

36.70

14.39

9.88�# 3.18

# 3.06

# 2.20

# 1.94

# 1.82

# 5.02

# 3.11

# 1.13

# 7.50

# 2.08

# 2.64�18.

35.

56.

85.

139.

-176.

175.

173.

-50.

164.

159.�# 19.

# 21.

# 17.

# 15.

#    6.

#    5.

#    2.

#    3.

# 12.

#    8.

# 15.�0.269

0.240

0.272

0.296

0.579

0.844

0.952

0.827

0.411

0.633

0.314��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�5.73

28.89

30.46�



#  1.84�-98.

-177.

-167.�



# 3.�-0.76

-28.86

-29.62�-5.68

-1.42

-7.10��

Aerodynamic damping coefficient :	xsi	=	7.102	#	1.299

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	-162	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2835

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.302

0.303

0.296

0.293

0.292

0.290

0.290

0.305

0.302�# 0.020

# 0.017

# 0.013

# 0.015

# 0.010

# 0.019

# 0.012

# 0.011

# 0.014�4.19

4.21

4.11

4.07

4.06

4.03

4.03

4.23

4.19�# 0.27

# 0.24

# 0.18

# 0.21

# 0.14

# 0.27

# 0.16

# 0.16

# 0.20�-72.

128.

-354.

163.

-0.

-161.

36.

-124.

72.�# 3.7

# 3.3

# 2.5

# 3.0

# 2.0

# 3.8

# 2.3

# 2.1

# 2.7�

-159.3

-162.8

-162.4

-163.1

-160.8

-163.1

-159.9

-164.4�0.981

0.979

0.984

0.984

0.984

0.985

0.985

0.987

0.981��



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�1.99

1.68

2.08

2.05

4.89

14.57

18.75

4.92

7.68

3.07

1.93�# 0.48

# 0.76

# 0.39

# 0.34

# 0.41

# 0.91

# 0.80

# 0.38

# 1.42

# 0.46

# 0.62�8.03

6.75

8.37

8.25

19.74

59.31

76.35

20.01

31.25

12.49

7.80�#1.92

#3.05

#1.56

#1.35

#1.65

#3.70

#3.24

#1.56

#5.79

#1.87

#2.49�43.

62.

88.

104.

148.

178.

168.

167.

-60.

149.

139.�# 13.

# 24.

# 11.

#    9.

#    5.

#    4.

#    2.

#    4.

# 11.

#    9.

# 18.�0.240

0.212

0.317

0.340

0.626

0.841

0.951

0.821

0.418

0.570

0.260��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.94

27.94

26.27�



#  1.49�-74.

175.

-170.�



# 3.�1.96

-27.85

-25.89�-6.66

2.21

-4.45��

Aerodynamic damping coefficient :	xsi	=	4.453	#	1.053

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	-144	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2835

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.302

0.305

0.295

0.296

0.290

0.293

0.291

0.303

0.302�# 0.019

# 0.023

# 0.019

# 0.018

# 0.005

# 0.024

# 0.019

# 0.022

# 0.019�4.20

4.23

4.10

4.10

4.02

4.06

4.04

4.21

4.19�# 0.26

# 0.32

# 0.27

# 0.25

# 0.07

# 0.34

# 0.27

# 0.30

# 0.26�-144.

72.

-70.

143.

0.

-145.

73.

-72.

144.�# 3.6

# 4.3

# 3.7

# 3.5

# 1.1

# 4.7

# 3.8

# 4.1

# 3.6�

-144.1

-141.8

-147.0

-143.1

-144.5

-142.7

-145.3

-143.3�0.980

0.979

0.982

0.983

0.983

0.981

0.986

0.985

0.982��



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�1.52

1.57

1.81

1.90

4.87

14.56

17.94

4.74

6.99

2.94

1.25�# 0.73

# 0.73

# 0.60

# 0.58

# 0.61

# 0.82

# 0.77

# 0.38

# 0.91

# 0.37

# 0.43�6.11

6.35

7.34

7.70

19.80

58.72

72.33

19.10

28.18

11.87

5.04�# 2.94

# 2.94

# 2.43

# 2.36

# 2.48

# 3.29

# 3.11

# 1.52

# 3.69

# 1.51

# 1.73�35.

67.

97.

110.

155.

171.

160.

161.

-72.

154.

159.�# 26.

# 25.

# 18.

# 17.

#    7.

#    3.

#    2.

#    5.

#    7.

#    7.

# 19.�0.185

0.202

0.279

0.318

0.623

0.839

0.943

0.805

0.429

0.549

0.169��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.25

27.31

24.07�



#  1.47�-63.

170.

-178.�



# 4.�2.81

-26.87

-24.06�-5.59

4.86

-0.73��

Aerodynamic damping coefficient :	xsi	=	0.727	#	1.043

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	-126	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2835

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.303

0.306

0.297

0.294

0.294

0.293

0.291

0.304

0.301�# 0.011

# 0.018

# 0.014

# 0.016

# 0.005

# 0.021

# 0.016

# 0.022

# 0.018�4.21

4.25

4.13

4.09

4.08

4.06

4.05

4.22

4.18�# 0.15

# 0.26

# 0.19

# 0.22

# 0.07

# 0.30

# 0.23

# 0.31

# 0.25�143.

20.

-107.

127.

0.

-124.

108.

-16.

-145.�# 2.1

# 3.4

# 2.6

# 3.1

# 1.0

# 4.2

# 3.2

# 4.2

# 3.5�

-123.1

-127.0

-126.0

-127.4

-123.9

-128.6

-123.6

-128.9�0.983

0.981

0.985

0.988

0.985

0.982

0.987

0.987

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�1.49

1.30

1.97

2.01

4.67

14.34

17.17

4.64

5.65

3.74

1.96�# 0.50

# 0.70

# 0.37

# 0.42

# 0.43

# 0.86

# 0.71

# 0.29

# 1.58

# 0.43

# 0.64�5.95

5.18

7.90

8.04

18.76

57.84

69.26

18.72

22.68

15.06

7.85�# 2.02

# 2.77

# 1.47

# 1.68

# 1.72

# 3.47

# 2.86

# 1.18

# 6.34

# 1.74

# 2.56�44.

86.

109.

122.

164.

163.

152.

154.

-89.

131.

139.�# 19.

# 28.

# 11.

# 12.

#    5.

#    3.

#    2.

#    4.

# 16.

#    7.

# 18.�0.182

0.166

0.302

0.334

0.607

0.833

0.937

0.796

0.321

0.642

0.262��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.19

27.72

22.68�



#  1.45�-51.

160.

168.�



# 4.�3.86

-26.08

-22.22�-4.84

9.41

4.57��

Aerodynamic damping coefficient :	xsi	=	-4.567	#	1.025

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	-108	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2835

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.302

0.305

0.297

0.294

0.293

0.290

0.290

0.303

0.302�# 0.017

# 0.021

# 0.011

# 0.013

# 0.007

# 0.023

# 0.014

# 0.018

# 0.017�4.20

4.24

4.13

4.09

4.07

4.03

4.03

4.21

4.19�# 0.24

# 0.29

# 0.15

# 0.18

# 0.10

# 0.32

# 0.19

# 0.25

# 0.23�71.

-35.

-143.

108.

0.

-107.

144.

37.

-72.�# 3.3

# 4.0

# 2.1

# 2.6

# 1.4

# 4.6

# 2.7

# 3.4

# 3.2�

-106.8

-107.5

-109.5

-107.7

-106.9

-109.5

-106.9

-108.9�0.982

0.980

0.984

0.986

0.983

0.981

0.986

0.987

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�1.52

1.79

2.28

2.23

4.42

13.64

15.68

4.39

5.27

4.05

1.63�# 0.78

# 0.66

# 0.55

# 0.61

# 0.69

# 1.32

# 1.00

# 0.45

# 1.08

# 0.60

# 0.56�6.06

7.17

9.15

8.93

17.79

55.45

63.79

17.84

21.39

16.44

6.61�# 3.11

# 2.63

# 2.21

# 2.43

# 2.76

# 5.38

# 4.05

# 1.82

# 4.39

# 2.42

# 2.27�53.

88.

112.

128.

165.

160.

145.

149.

-86.

115.

125.�# 27.

# 20.

# 14.

# 15.

#    9.

#    6.

#    4.

#    6.

# 12.

#    8.

# 19.�0.184

0.231

0.343

0.367

0.583

0.815

0.920

0.777

0.346

0.658

0.217��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.80

25.64

19.81�



#  1.87�-53.

154.

163.�



# 5.�4.09

-23.00

-18.91�-5.44

11.31

5.88��

Aerodynamic damping coefficient :	xsi	=	-5.875	#	1.320

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	-90	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2834

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.301

0.305

0.296

0.296

0.292

0.288

0.293

0.305

0.303�# 0.018

# 0.018

# 0.015

# 0.013

# 0.008

# 0.022

# 0.019

# 0.018

# 0.018�4.17

4.24

4.11

4.11

4.06

4.01

4.06

4.23

4.21�# 0.25

# 0.25

# 0.21

# 0.18

# 0.10

# 0.31

# 0.27

# 0.25

# 0.25�-0.

-88.

-179.

92.

-0.

-89.

-180.

92.

0.�# 3.4

# 3.4

# 3.0

# 2.5

# 1.5

# 4.4

# 3.8

# 3.4

# 3.4�

-87.5

-90.9

-89.7

-91.7

-88.7

-91.2

-87.6

-92.3�0.980

0.980

0.985

0.987

0.985

0.983

0.986

0.987

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�1.33

1.37

2.11

2.32

3.96

12.33

14.00

4.01

3.86

4.13

1.87�# 0.53

# 0.62

# 0.41

# 0.49

# 0.48

# 0.95

# 0.86

# 0.33

# 1.45

# 0.49

# 0.65�5.35

5.46

8.52

9.36

16.00

50.48

57.29

16.39

15.70

16.89

7.58�# 2.12

# 2.48

# 1.67

# 1.99

# 1.94

# 3.88

# 3.51

# 1.36

# 5.93

# 2.00

# 2.64�52.

99.

121.

137.

173.

155.

138.

142.

-93.

94.

109.�# 22.

# 24.

# 11.

# 12.

#    7.

#    4.

#    4.

#    5.

# 21.

#    7.

# 19.�0.162

0.174

0.321

0.381

0.541

0.786

0.902

0.744

0.253

0.656

0.247��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.10

23.36

17.36�



#  1.54�-43.

146.

149.�



# 5.�4.44

-19.29

-14.85�-4.19

13.18

8.99��

Aerodynamic damping coefficient :	xsi	=	-8.989	#	1.086

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	-72	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2834

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.301

0.305

0.296

0.295

0.291

0.291

0.292

0.303

0.299�# 0.022

# 0.021

# 0.015

# 0.019

# 0.007

# 0.021

# 0.019

# 0.020

# 0.014�4.19

4.24

4.11

4.09

4.04

4.04

4.06

4.21

4.15�# 0.31

# 0.29

# 0.21

# 0.26

# 0.10

# 0.29

# 0.26

# 0.28

# 0.19�-72.

-144.

145.

71.

-0.

-73.

-144.

143.

72.�# 4.3

# 3.9

# 2.9

# 3.7

# 1.5

# 4.1

# 3.6

# 3.9

# 2.7�

-72.0

-70.3

-74.4

-71.0

-72.7

-71.6

-72.6

-71.3�0.982

0.981

0.983

0.984

0.985

0.981

0.985

0.982

0.980��



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�1.09

1.75

2.32

2.55

3.94

11.26

11.85

3.50

5.15

4.29

1.87�# 0.79

# 0.55

# 0.54

# 0.39

# 0.61

# 0.84

# 0.52

# 0.44

# 1.02

# 0.42

# 0.59�4.35

7.08

9.38

10.34

15.95

45.67

48.07

14.21

20.86

17.38

7.53�# 3.14

# 2.24

# 2.18

# 1.59

# 2.47

# 3.41

# 2.11

# 1.77

# 4.13

# 1.69

# 2.37�75.

117.

133.

144.

174.

155.

133.

141.

-94.

75.

79.�# 36.

# 18.

# 13.

#    9.

#    9.

#    4.

#    3.

#    7.

# 11.

#    6.

# 17.�0.134

0.228

0.351

0.414

0.540

0.755

0.867

0.700

0.377

0.651

0.242��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�7.14

19.31

12.17�



#  1.43�-36.

143.

142.�



# 7.�5.80

-15.35

-9.55�-4.17

11.72

7.55��

Aerodynamic damping coefficient :	xsi	=	-7.549	#	1.009

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	-54	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2835

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.304

0.306

0.296

0.295

0.293

0.292

0.291

0.305

0.301�# 0.022

# 0.022

# 0.015

# 0.013

# 0.010

# 0.040

# 0.014

# 0.015

# 0.018�4.22

4.25

4.11

4.10

4.07

4.05

4.04

4.23

4.18�# 0.30

# 0.31

# 0.21

# 0.18

# 0.15

# 0.55

# 0.19

# 0.20

# 0.25�-144.

163.

109.

54.

0.

-53.

-108.

-161.

144.�# 4.1

# 4.2

# 3.0

# 2.5

# 2.1

# 7.7

# 2.7

# 2.8

# 3.5�

-52.8

-53.9

-54.8

-54.2

-53.3

-54.8

-53.4

-54.9�0.981

0.981

0.985

0.986

0.985

0.983

0.986

0.984

0.981��



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

1.38

2.11

2.43

3.27

9.63

9.49

2.88

4.41

4.12

1.47�# 0.80

# 0.65

# 0.47

# 0.37

# 0.59

# 1.19

# 1.24

# 0.33

# 1.32

# 0.60

# 0.50�2.85

5.47

8.48

9.77

13.17

38.96

38.40

11.66

17.79

16.68

5.94�# 3.04

# 2.60

# 1.89

# 1.47

# 2.39

# 4.83

# 5.00

# 1.32

# 5.33

# 2.42

# 2.02�89.

130.

148.

153.

-178.

152.

127.

137.

-108.

42.

46.�# 47.

# 25.

# 13.

#    9.

# 10.

#    7.

#    7.

#    6.

# 1.7

#    8.

# 19.�0.093

0.177

0.326

0.400

0.472

0.699

0.809

0.617

0.297

0.628

0.197��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.19

15.02

9.30�



#  1.79�-24.

139.

127.�



# 11.�5.66

-11.29

-5.63�-2.51

9.91

7.39��

Aerodynamic damping coefficient :	xsi	=	-7.395	#	1.266

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	-36	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2834

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.303

0.307

0.295

0.294

0.293

0.294

0.294

0.304

0.297�# 0.016

# 0.017

# 0.012

# 0.018

# 0.008

# 0.021

# 0.022

# 0.024

# 0.049�4.21

4.26

4.10

4.09

4.07

4.08

4.08

4.23

4.12�# 0.22

# 0.24

# 0.16

# 0.24

# 0.12

# 0.29

# 0.30

# 0.33

# 0.69�143.

109.

73.

37.

0.

-35.

-72.

-107.

-143.�# 3.0

# 3.2

# 2.3

# 3.4

# 1.7

# 4.1

# 4.2

# 4.5

# 9.5�

-34.3

-36.1

-36.6

-36.6

-34.7

-37.6

-34.3

-36.4�0.984

0.985

0.985

0.986

0.986

0.986

0.987

0.987

0.963��



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�0.29

0.89

1.59

1.91

2.82

7.71

6.49

2.08

2.81

4.02

1.87�# 2.08

# 0.60

# 0.49

# 0.55

# 0.56

# 0.78

# 0.56

# 0.34

# 1.10

# 0.35

# 0.67�0.38

3.51

6.36

7.67

11.34

30.91

26.05

8.32

11.22

16.12

7.44�# 2.73

# 2.38

# 1.98

# 2.19

# 2.27

# 3.13

# 2.24

# 1.38

# 4.38

# 1.40

# 2.68�-27.

167.

171.

158.

-168.

153.

126.

137.

-132.

20.

37.�# 82.

# 34.

# 17.

# 16.

# 11.

#    6.

#    5.

#    9.

# 21.

#    5.

# 20.�0.036

0.118

0.249

0.323

0.415

0.608

0.679

0.489

0.210

0.609

0.241��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�4.80

10.86

7.96�



#  1.38�-2.

136.

112.�



# 10.�4.80

-7.82

-3.02�-0.16

7.53

7.37��

Aerodynamic damping coefficient :	xsi	=	-7.368	#	0.977

�

Unsteady test parameters :

Blade frequency :	f	=	152.0	Hz	k	=	0.0799

Phase control setpoint :	sigma	=	-18	deg

Total record time :	T rec	=	18.75	sec

Number of periods detected :	N Per	=	2834

Total number of samples	N Samp	=	30720

Number of sample sets :	N Set	=	12



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�0.303

0.303

0.296

0.293

0.291

0.288

0.291

0.304

0.299�# 0.015

# 0.014

# 0.014

# 0.014

# 0.010

# 0.027

# 0.015

# 0.019

# 0.014�4.20

4.20

4.11

4.07

4.04

4.00

4.04

4.22

4.16�# 0.21

# 0.19

# 0.19

# 0.20

# 0.13

# 0.38

# 0.21

# 0.26

# 0.20�72.

60.

37.

23.

0.

-12.

-36.

-48.

-71.�# 2.9

# 2.6

# 2.7

# 2.8

# 1.9

# 5.4

# 3.0

# 3.5

# 2.7�

-11.9

-22.3

-14.9

-22.6

-12.1

-23.4

-12.3

-23.6�0.978

0.974

0.981

0.982

0.981

0.980

0.985

0.982

0.979��



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�0.99

1.47

2.43

2.24

2.76

6.74

4.43

1.90

1.73

3.72

1.76�# 0.58

# 0.69

# 0.31

# 0.46

# 0.47

# 0.92

# 0.64

# 0.32

# 1.37

# 0.54

# 0.65�3.94

5.88

9.83

9.07

11.18

27.55

18.09

7.75

6.81

15.23

7.18�# 2.28

# 2.76

# 1.27

# 1.86

# 1.92

# 3.78

# 2.61

# 1.32

# 5.40

# 2.21

# 2.65�169.

166.

178.

161.

-172.

153.

139.

150.

-88.

-8.

12.�# 30.

# 25.

#    7.

# 12.

# 10.

#    8.

#    8.

# 10.

# 38.

#    8.

# 20.�0.123

0.191

0.370

0.376

0.413

0.554

0.533

0.458

0.113

0.587

0.234��



Unsteady force coefficients:



Side

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

LS  B6:CH

combined�6.75

7.53

4.00�



#  1.48�-5.

143.

80.�



# 20.�6.73

-6.04

0.69�-0.56

4.49

3.94��

Aerodynamic damping coefficient :	xsi	=	-3.935	#	1.045



EPF-Lausanne	Laboratoire de Thermique Appliquée et de Turbomachines



4TH STANDARD CONFIGURATION :	Unsteady Test Data

	

TRAVELLING WAVE VIBRATION MODE



Test:	628-A	Date:	24-JUL-86



Inlet and outlet flow conditions :

pw1	=	2171	mbar	p1	=	2110	mbar	p2	=	662	mbar

beta1	=	-12.0	deg	M1s	=	0.20		M2s	=	1.43








