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Abstract: In the present study extensisve numerical experiments are conducted using the CFD code,
FLUENT, to investigate the energy dissipation due to perforated walls for various wall-thickness and flow
conditions. A new empirical formula for energy loss coefficient considering the effect of the thickness of
perforated wall is obtained based on the results of computational experiments. It is found that the energy loss
coefficient decreases as the wall-thickness increases and the maximum coefficient reduction reaches upto 40%
of the value calculated using the conventional formulas for the sharp-crested orifice. To check the validity of
the new formula the reflection coefficient of waves due to perforated wall is evaluated and compared with the
results of existing theories and hydraulic experiments. The result shows that the new formula is superior to the
conventional ones.
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Fig. 1. Definition sketch of perforated wall.
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Fig. 4. Pressure distribution along center line of orifice (5=0.075 m,
a=0.3 m, r=0.3, Re=1.0x10°).
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Fig. 5. Velocity distribution around orifice (velocity unit: m/s,
5=0.075 m, a=0.3 m, r=0.3, Re=1.0x10%).

300
Sharp orifice
Mei(1989)
250 4 & Numerical (circular)
o Numerical (slit)
200 -
150
o N
100 A
50J
0 T ~T aa
0.0 0.6 038 1.0

Fig. 6. Comparison of analytical and calculated energy loss
coefficient for sharp-crested orifice (5=0.004 m).

Thick orifice
——Mei(1989)

o Numerical (circular)
o Numerical (slit)

0.6 0.8 1.0

Fig. 7. Comparison of analytical and calculated energy loss
coefficient for thick orifice (6=1.0 m).

o® W32 Yehdth Fig 60l BQl wle} o] WA}
0.004 m= oA L. TlAe] 7Pk A ARl ot
AURIEHAT a9} Mei(1989)] 218 A3t} A o) 24



do
ol
£
1o
r
S
o

300

2D (r=10%)
thickness(m)
—=—0.004
= | |—o—0.008
0O-Q 0.018
~v—0.032
0.05
—d=—0.1
028

250 4

200+

e
I==07 $ &

===

1504
o

—o—10.5
w—te— 1,0
100 *

504

T -r
100000
Re

T
10000 1000000

Fig. 8. Effect of Reynolds number on energy loss coefficient

(slit, r=0.1).
240 =10%
Re=1.0 X 10*
(e Slit
2204 ==0==Circular
Q
2004 Ei
" ]
180 4 1
1604 \
1401 :>=D
T Ll T T v )
0.0 0.2 c4 0.6 0.8 1.0
b (m)
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Fig. 10. Variation of energy loss coefficient associated with
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Fig. 13. Comparison of measured and calculated reflection
coefficient (7=1.1 sec, =2 cm, H=2 cm).
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Fig. 14. Comparison of measured and calculated reflection
coefficient (7=1.7 sec, 5=2 cm, H=2 cm).
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