
λn

fn

fn ∼ u3/2
m
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x y
z

y, v

x, u

z
g

Pos 1a Pos 1b Pos 2a Pos 2b

FOV

Window 2Window 1

400 400

3°

u1
�1

�2u2
Flange Flange

50 100

6
0

3
0

3
0

100

Conditioning Section Measurement Section

Upper Leg

Lower Leg

Grid

Splitter plate
tip

30 mm 60 mm

x = −100 mm
x = −150 mm

60 mm 60 mm

15 ≤ x ≤ 340 mm
475 ≤ x ≤ 820 mm

−25 ≤ y ≤ 25 mm
200 mJ

1600×1200 pixels2

N = 1024 f = 15Hz

64× 64 pixels2
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ν1 ν2 ρ1 ρ2 ρm Δρ a A

m2/s m2/s kg/m3 kg/m3 kg/m3 kg/m3 − −

·10−5 ·10−5

16 × 16 pixels2

1.12× 1.12 mm2

um =
(u1 + u2)/2
�u = u1 − u2 r = u2/u1 R = (u1 − u2)/(u1 + u2)

�ρ = ρ1 − ρ2 a = ρ1/ρ2 A = (ρ1 − ρ2)/(ρ1 + ρ2)
R = 0 R = 1

Rehc1(2) = (u1(2) · dh)/ν

um ≈ 3 um ≈ 5.3 m/s

u
(u′u′)0.5
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u1 u2 um Δu r R † Rehc1
†† Rehc2

m/s m/s m/s m/s

† R u2 > u1
††Rehc1(2) = (u1(2) · dh)/ν dh = 40 mm

(u′u′)0.5
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x > 500 mm
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0.2
0.1
0

m/s

(u’u’)0.5

x [mm]550 600 650 700 750 800

3.3
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u

Pos2a Pos2b
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y
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Pos1a Pos1b

x [mm]

y
[m
m
]

50 100 150 200 250 300

-20

-10

0
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20

u (u′u′)0.5

x = 150 mm
y = 0
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x = 150 mm

(u′u′)0.5

y = 0

y = 0 mm
( ′ ′)0.5

(u′u′)0.5

k
0.05m2

s2
y = 0

k

u′ ′
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v
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y = 0 mm

ρ (x, y) (x, y)
(50, 0)

y = 0.

λ
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um fn = um/λ

Str =
fnδm0

um

δm0

Str = 0.046 Str = 0.032

δm0 = A ·

(
νL

u1

)1/2

u1 = um +
�u

2
= um

(
1 +

�u

2um

)
= um (1 +R)

fn = Str ·A−1 (1 +R)1/2︸ ︷︷ ︸
B

·u3/2
m

fn ∼ u3/2
m

fn = B · u3/2
m

fn ∼ u3/2
m
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ρ
ρ λn

fn

fn ∼ u3/2
m
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