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Fan Aerodynamic Measurements and Icing Tests
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Fig. 3 Schematic of Rotate Icing Test
(Rotor-Stator Configuration)
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Table 1 Test Condition of Chapter 3

Rotor Full, Partial
Number of Rotation [rpm] 3500
Rotation Time [s] 10
Room Temperature [°C] 24
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Fig. 6 Gauge Pressure on each position (N=3500rpm)
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°©
=

0.09 »

0.08 Y

0.07 >y

0.06 &

0.05

0.04

0.03 ——bl
0.02 —A—fl

0.01 A2
sl

Distance from Axis Center [m]

o

0 10 20 30 40
Velocity [m/s]

Fig. 8 Velocity on each position (Partial, N=3500rpm)
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Table 2 Stokes Number of Rotor on Position b1
Rotor N[rpm] Stokes Number
Full 5.22-9.43[x 1073]
Partial 3500 18.3-33.2[x 1079]
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Table 3 Test Condition of Chapter 3

Rotor Full, Partial
Droplet Flow Rate [L/h] 3
Median Volume Diameter [um] 17,33
Number of Rotation [rpm] 3500
Spraying Time [s] 60
Room Temperature [°C] -18.5
Table 4 Test Cases of Chapter3
Rotor MVD [um] Case
Eull 17 4A
33 4B
. 17 4C
Partial 33 D
4.2. #®R-EBE
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Fig. 10 Ice Weight per a Rotor Blade
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Table 5 Test Condition of Chapter 5

Rotor Full |  Partial
Droplet Flow Rate [L/h] 3
Median Volume Diameter [um] 17
Number of Rotation [rpm] 4000 | 4500
Spraying Time [s] 45, 60, 90
Room Temperature [°C] -18.5
Table 6 Test Cases of Chapter 5
Rotor MVD [um] N [rpm] Case
Full 17 4000 5A
Partial 4500 5B
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Fig. 11 Ice Shape on Rotor Changing Spraying Time
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Fig. 12 Time Development of Ice Shape on Rotor Blade
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Table 7 Test Condition of Chapter 6

Rotor Full [ Partial
Droplet Flow Rate [L/h] 3
Median Volume Diameter [um] 17,33
Number of Rotation [rpm] 3000-4000 | 3500-5000
Spraying Time [s] 60
Room Temperature [°C] -18.5
Table 8 Test Cases of Chapter 6
Rotor MVD [um] Case
Full 17 6A
33 6B
. 17 6C
Partial 33 6D
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Table 9 Test Condition of Chapter 7

Rotor Full |  Partial
Droplet Flow Rate [L/h] 3
Median Volume Diameter [um] 17
Number of Rotation [rpm] 3000- 3500-5000
4000
Spraying Time [s] 60
Room Temperature [°C] -18.5




Table 10 Test Cases of Chapter 7

Configuration Rotor Case
Open Full A
Rotor Partial B
Rotor- Full 7C
Stator Partial 7D
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Fig. 16 Ice Weight per a Rotor Blade
Changing Rotor Configuration
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