








0 rpm

1000 rpm

2000 rpm

3000 rpm

226208.09

203249.50

180290.90

157332.30

134373.70

111415.10

88456.51

65497.91

42539.31

19580.70

Pressure (Pa)

276891.46

237747.30

198603.15

159458.99

120314.84

81170.68

42026.53

2882.37

-36261.78

-75405.94

Pressure (Pa)

485971.24

393651.79

301332.34

209012.89

116693.44

24373.99

-67945.46

-160264.91

-252584.36

-344903.81

Pressure (Pa)

917352.53

641487.49

365622.45

89757.42

-186107.62

-461972.66

-737837.69

-1013702.73

-1289567.77

-1565432.80

Pressure (Pa)

(a)       (b)



4000 rpm

5000 rpm

6000 rpm

1573880.93

1066804.20

559727.46

52650.73

-454426.00

-961502.74

-1468579.47

-1975656.20

-2482732.94

-2989809.67

Pressure (Pa)

2263497.96

1462419.58

661341.20

-139737.18

-940815.56

-1741893.94

-2542972.32

-3344050.70

-4145129.08

-4946207.46

Pressure (Pa)

3225408.66

2063741.32

902073.98

-259593.36

-1421260.69

-2582928.03

-3744595.37

-4906262.71

-6067930.04

-7229597.38

Pressure (Pa)

(b)

(a)               (b)

Fixed surface
with the

arrow

(a)

(b)

(a)               (b)



0 rpm

1000
rpm

2000
rpm

27,120,086.0

24,863,672.0

22,607,258.0

20,350,846.0

18,094,432.0

15,838,020.0

13,581,607.0

11,325,193.0

9,068,780.0

6,812,366.5

4,555,953.0

2,999,450.0

43,126.7

16,268,691.0

14,919,635.0

13,570,578.0

12,221,521.0

10,872,464.0

9,523,407.0

8,174,350.0

6,825,293.5

5,476,236.5

4,127,179.8

2,778,123.0

1,429,066.0

80,009.1

36,515,528.0

33,481,714.0

30,447,898.0

27,414,080.0

24,380,264.0

21,346,448.0

18,312,630.0

15,278,813.0

12,244,996.0

9,21,179.0

6,177,362.5

3,143,546.0

109,729.2

(a)           (b)



3000
rpm

138,181,472.0

126,715,576.0

115,249,688.0

109,783,800.0

92,317,912.0

80,852,024.0

69,386,136.0

57,920,248.0

46,454,360.0

34,988,472.0

23,522,582.0

12,056,693.0

590,803.9

739,038,784.0

677,728,768.0

616,418,816.0

555,108,864.0

493,798,880.0

432,488,896.0

371,178,944.0

309,868,960.0

248,559,008.0

187,249,040.0

125,939,056.0

64,629,088.0

3,319,115.0

4000
rpm

5000
rpm

6000
rpm

285,004,288.0

261,37 ,,140.0

237,741,904.0

214,110,704.0

190,479,504.0

166,848,304.0

143,217,104.0

119,585,896.0

95,954,696.0

72,323,496.0

48,692,300.0

25,061,100.0

1,429,899,6

481,946,784.0

441,988,448.0

402,030,112.0

362,071,808.0

322,113,472.0

282,155,136.0

242,196,832.0

202,238,496.0

162,280,176.0

122,321,856.0

82,363,528.0

42,405,204.0

2,446,879.8

(a)               (b)



Tip deflection direction

1000 RPM 3000 RPM

Tip deflection direction

6000 RPM

Tip deflection direction

4.619e-002

4.215e-002

3.811e-002

3.407e-002

3.003e-002

2.599e-002

2.196e-002

1.792e-002

1.388e-002

9.841e-002

5.802e-002

1.764e-002

-2.27e-002

7.359e-003

-3.454e-002

-7.826e-002

-1.211e-001

-1.639e-001

-2.067e-001

-2.495e-001

-0.923e-001

-3.351e-001

-3.779e-001

-4.207e-001

-4.635e-001

-5.063e-001

4.391e-002

-1.876e-001

-4.190e-001

-6.505e-001

-8.820e-001

-1.113e-000

-1.345e-000

-1.576e-000

-1.808e-000

-.2.039e-000

-2.271e-000

-2.502e-000

-2.734e-000

UX (mm) UX (mm) UX (mm)

(a)
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