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EMM  (2.67) 
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3-3

 

3.5.2  
3.3

1

3-2 Run 1 Run 4

OMM EMM

3.4.2

3

Run 1-1 ( Coarse ) Run 1-2 ( Medium ) Run 1-3 

( Fine ) Run 4-1 ( Coarse ) Run 4-2 ( Medium )

Run 4-3 ( Fine ) 6  

3.5.3  
3-4  

(a) - (c) ICM

RGM

Run 1-1

 (d) - (f) 

Run 4-1

 

Coarse 7,421 (181 × 41) 
Medium 17,111 (241 × 71) 

Fine 30,401 (301 × 101) 
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3.3

3.3  (2.1) 
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4.5  
4-1 MVD 30 m 1

500,000

480

 

4.6  
4.6.1  

4-5 4-6

2

Rotating Speed [rpm] 1,800 
Initial Mass Flow Rate [kg/s] 5.21 

Static Temperature [ C] -5.0 
LWC [g/m3] 1.54 
MVD [ m] 30 
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(b) 
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8.67 × 10-3 N

Brouwers (85)

 

4.6.3  
4-8

171

79.8%

Brouwers (85)

4-9

179

179

171

 

4.6.4  

179

171

8



 66  
 

2.7

 (2.68)  (2.68) 

4-10

4-10

1%

1.7



 67  
 

4-7 (c) 

Time [s]

Vo
lu

m
e 

Fl
ow

 R
at

e 
[%

]

0 100 200

70

80

90

100

Experiment
Simulation

Flow
 R

ecovery
due to Shedding

Flow
 Loss

due to Icing

Error of Ice Adhesion Force [%]

O
cc

ur
re

nc
e 

Ti
m

e 
[s

]

−20 0 20

150

200



 68  
 

4-10

4-10

 

4-2

4-2

4-2 Run 5 Run 7 85%

4-11 4-11

 

 Flow Rate Time [s] Span [%] 
Run 1 0.809 274.3 60.6 
Run 2 0.852 223.4 70.6 
Run 3 0.910 177.2 74.7 
Run 4 0.965 170.8 82.9 
Run 5 0.986 165.6 85.3 
Run 6 1.002 138.5 84.5 
Run 7 1.060 92.8 92.3 
Run 8 1.281 69.6 99.6 
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 (fan exit guide vane, FEGV)  ( 5-1 )
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ICM FEGV ICM

FEGV

3,827,516  

5.4  
5-1 LWC MVD

LWC 0.0 ~ 3.0 g/m3

1.0 g/m3

LWC 1.0 g/m3 MVD 75% 20 m

500,000

 

Inlet Mach Number  0.44 
Inlet Total Temperature [˚C] -50.0 

Inlet Total Pressure [kPa] 101.3 
LWC [g/m3] 1.0 
MVD [ m] 20.0 
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  Fan Inlet Core Outlet Bypass Outlet 
before Ice Shedding [%] -2.072 -9.199 -0.962 
after Ice Shedding [%] -0.266 -7.698 +0.900 
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