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An experimental study on the flow characteristics around to changes in the angle of

the wedge type structure by free fall
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Abstract: This paper presents are experimental investigation to figure out impact pressure and flow character-
istics of a wedge type structure in free fall. The flow field has been obtained by 2-frame grey level cross
correlation PIV/(Particle Image Velocimetry) method, the impact pressure of free fall structure by a pressure
acquisition system apply to Dewetron system. The angles between a model and the free surface are adapted
15°, 25°, 35° and 45° respectively. Velocity field of water exit has higher better than water entry. The impact
pressure under the bottom of the model has been appeared higher values at 15° than 45°, and also at P1.
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Figure 1: Schematic configuration of the model
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Figure 2: Schematic diagram of water tank
Top View
RiEGREE CEmRe Table 1: Experimental conditions
(@)
2 Model Wedge Angle (°) 15, 25, 35, 45
77777777777 Side view | Free Fall Height (mm) 300
 CHOL Model Weight (kg) 2.0
m o
Pl ~—

Table 2: Pressure acquisition system specification

Items Unit Value

Sampling Freq. | kHz 10

Output Volt +5

Max. Deviation | mmV | £ 2 (£ 0.00015kgf/cr)

Resolution W 40 (0.000003kgf/cm)

Figure 3& AHretet b #1719 o] f-574
W ASE 98 A8 PIVAIz=Ele] ARl 7

494



Afreratel ola 7k

AEolt), pIvVAI 2Bl B [6]0] & AHA|

=i
8] AdrgEofgitt. AdolA AHEE Fde XA

7 WA o] §-3k 5009 Frhel e =g A 3}

| |
:

Argon=Ion laser

CCD & monitoring Fast cam Host computer, CACTUS v, 3.1

Figure 3: Schematic arrangement of PIV system

Table 3: Experimental condition for PIV System

Item Specification

Light source SLOC Lasers (GL532H-500mW)

Sheet light Cylindrical lens (Width=2mm)

Working fluid Fresh water (17+1C)

Time resolution | 125 FPS

Particle PVC (p :1.02, ¢ : 1501m)

Image resolution| 1,280%1,024
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Figure 7: Time histories of pressure at 45°
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Figure 4: Time histories of pressure at 15°

2.5

15° 45°

Figure 8: Image of air-pocket at 15° and 45° model

Pressure (ber)

Table 4: Distribution of maximum pressure

o 0.1 0.2 0.3 0.4 0.5 0.6
Time (sec) P1 P2 P3 P4
Figure 5: Time histories of pressure at 25° (bar) (bar) (bar) (bar)
15° 2.32 1.13 0.67 0.27
25 25° 2.03 1.42 0.78 1.03
35° 211 1.01 0.64 0.36
45° 1.93 0.87 0.68 0.52

Table 5: List of pressure-time history at water entry

Time Pres.

05 Status
(sec) (bar)
R — Tim‘é!?sec) s o5 o6 Before impact with water 0.614 0.03
Figure 6: Time histories of pressure at 35° Impact with water surface 0.616 1.28
At the maximum pressure 0.62 2.32
Stop in the water 0.792 0.38
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(a) Impact with water surface

(b) Stop in the water
Figure 9: Image of impact at water entry

3.0

25 F

0.5

0 L L L
0.616 0.62 0.712 0.792
Time (sec)

Figure 10: Image of impact at water entry
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Figure 11: Instantaneous velocity fields during

water entry at 15°
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Figure 12: Instantaneous velocity fields during water
entry at 45°
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Figure 13: Instantaneous velocity fields during

water exit at 15°

497



50

W01
\
\\%ﬁ

-

y-axds ()

X-axis (mm)
Figure 14:
water exit at 45°
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