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Ansys Fluent 2021 R2 VOF
CSF
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1
 : 

: : 2

2 0 
Pa VOF

1= step 1 − ( )  step( ) = 1( ≥ 0)0( < 0)  (1)

1

1 2= 0.073 N/m0.292 0.01825
x y ∆ = ∆ = 0.0125 mm

1 80
0.008 ms
Basaran2)= 0.073 N/m ≡ ( ⁄ ) / / =110 = 1000 kg/m= 0.001 Pa ∙ s

2.2

2
3 mm

30

1.08 m/s
KEYENCE FD-A100= 0 = 16.6 = 28.3 = 39.4 m/s 4

= 3.32 × 10 = 5.66 × 10 = 7.88 ×10 = 3.24 × 10= 48
Ansys 

CFX ver.19.2 Homogeneous Model

3
1.08 m/s

0 m/s
2 4,  m/s( : 0~3)

, = ∑ ( − ) tanh ( ) + 1 2⁄  (2)

= 0.25 s = 0.5 s = 0.75 s =0.1 s 2

0 Pa
5 Mechanical

1~7

∆ = 0.5 mm ∆ = 2 mm 1 7 x
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(a) (b)

2.3

6 5 
mm 70 mm

3 mm
d = 100 mm

202.26 × 10  m /s
KEYENCE FD-A1007.10 × 10  m /s

FASTCAM Mini AX200 6
1000 fps

Ansys 
Fluent 2022 R2 VOF DPM

VOF

5 mm
50
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VOF
0.113 mm >0.55 10  m

CSF= 0.0708 N/m
Shielded Blended Eddy Simulation SBES

7 8

1~3 1
Fluent

1 mm 4 mm 8 mm > 0  mm= 1
0.9 m/s

100 m/s z
+x 1

1 
μs

3

3.1

9 1 = 0.073 N/m
t = 0 ms

→
→ →… = 0.672 ms 9

4 =0.688 ms
10 1 2

3) 3

= 2π 6⁄  (3)

Basaran2)

100 / =3 1 2.8

2.7
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1  = 0.073 N/m
(a) t = 0 ms (b) t = 0.336 ms (c) t = 0.672 ms

(d) t = 1.008 ms (e) t = 1.344 ms

3.2

11 ,

Bernoulli

, =39.4 m/s
y = 50 mm x 4

= [maxVal{ × step( − )} − ]/  (4)≡ + = 0.9 = 12.5 mm =0.0125 mm maxVal
4 y = 50 mm

90% x
0 12.5 mm 1 1

12

Smagorinsky (a)
0.25 s, = 28.3 m/s , =39.4 m/s 11

SST
12(b), = 28.3 m/s

12(c), = 39.4 m/s

(a) , = 0 m/s (b) , = 16.6 m/s
(c) , = 28.3 m/s (d) , = 39.4 m/s

- 13 -



y = 50 mm
(a) Smagorinsky (b) SST

(c) 

3.3

13

t = t0 ms 3 ms

13(a) 13(b)
+x

13(c) 13(d) 12 ms
13(e) 13(f)

9 ms

14 13
13 t = 4 ms

1 ms= 0.5
z = 0

xy
VOF

0 1 mm 15(a)

3

100 m/s

15 t = 10 
ms 15

(a) (b)x (c)y (d)z
0.1 mm

0.1 mm
15(b)(c)(d)

4
t = 0 ~ 10 ms 8

(a) t = t0 ms (b) t = t0 + 3 ms (c) t = t0 + 6 ms
(d) t = t0 + 9 ms (e) t = t0 + 12 ms (f) t = t0 + 15 ms
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(a) t = 4 ms (b) t = 5 ms (c) t = 6 ms
(d) t = 7 ms (e) t = 8 ms (f) t = 9 ms

t = 10 ms
(a) 

(b) x (c) y (d) z

4

3

SST

Smagorinsky

3
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