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Abstract : Role of the perforated pipe is to drain the water with equal pressure and velocity through the holes of perforated pipe.
The perforated pipe is being used in many processes of water treatment system, however, the design parameter of perforated pipe
is not standardized in korea. In this study, we have found the design parameter of perforated pipe in the water treatment system
using the Computational Fluid Dynamics (CFD). The uniformity of outflow from the perforated pipe is directly affected according
to area ratio (gross area of holes/surface area of the perforated pipe). In other words, the uniformity of outflow is improved as area
ratio is smaller. Also, at the same area ratio, the uniformity of outflow is improved as number of holes is increase. Specially, in case
of the two holes per length of pipe diameter (2/D) shows the most uniformity of outflow and the best hydraulic with the smaller
pressure drop. When the inlet velocity of pipe is about 0.06m/sec, the flux of pipe has decreased as from front to backward.
When the inlet velocity is 3 m/s, the flux of pipe has increased as from front to backward.
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Fig. 1. Stereograph of the perforated pipe.
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Table 1. Area ratio and parameters of perforated pipe

area ratio [surface area (m”)|holes area (m”)fhole diameter (m)
0.07 0.3454 0.0002 0.0055
0.20 0.3454 0.0007 0.0095
0.27 0.3454 0.0009 0.0110
0.55 0.3454 0.0019 0.0155
1.36 0.3454 0.0047 0.0245
1.82 0.3454 0.0063 0.0283

Table 2. Length and number of holes of perforated pipe
Length (m) 1 5 10 15 20
Number of holes 20 100 200 300 400
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Fig. 2. Comparison of CFD simulation and experimental data.
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Fig. 3. The vector of CFD simulation in the perforated pipe.
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Fig. 4. Effluent (%) at each hole according to Area Ratio (sur—
face area of pipe/area of hole).

L L LI - LI
%
Ei
o
[
=1
[
O

1 -~ —
1 |
0 +
00 02 04 06 08 10 12 14 16 18 20
Area Ratio(%)

Fig. 5. Max—Min and Standard deviation of effluent (%) accor—
ding to area ratio.
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Table 3. Max. value—min. value and standard deviation of effluent
(%) according to hole number/hole diameter

Itam 1/D 2/D 3/D 4/D
Standard deviation | 0.108 0.028 0.024 0.017
Max—Min 0.377 0.075 0.085 0.060
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Table 4. Max. value—min. value of effluent according to length
of pipe (D=100 mm, v=0.06 n/s, 3 m/s)

Velocity

Length 1m 5m 10 m 15m 20 m
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oY, ‘{)’ i
Q Ho
5 o
fo
Jo
B
rl
=
offt
Eg fo)
tlo
T
o
Y
I
o

0%t
ftlo o

L &

ER AL Ut

a3 W7} 0.2%°]a 27 100 mms!

o] dold fEFe AzE Wue A

A2 eI fEo] =/ x| ek 3

S8 FEF] HAE 2% 317 HEAAE
7]
_EE

it
Ho
EO

10 m o]3k AAdoF 3] o|E =
WA E 0.29% o|3kE A Ak ek,
A FATAY fkol WE B fEF) AAE 2% o]
2 37] AsHE FER Pl 5 m oldt
W fEF] BAE 3% ol 8% & A2 B 15
m7 ZolE F74A7 4 Qe

it
B
:cg‘
O
o
O

4.4 &

AARAGHA e Bl AEFAAA A8
St H3 AAAANE BEF A9 e e A
2 99,

o% I Ho
o % of
g

N

i Lo
.—‘1”

WS
i
o

& WA 70 ATt FAEES fEF
PIIAR 3] D70 St Dol F 2
#5240 g Fo| g A EH
3L
[e)

st ol g Aol welsHoR VY FeR f

offl
ox o
rlo I

rl X Ml
Ho
ol
S
R
ro,
on
o
N

N -

-y 1
o,
o

N
==

| Joumal of KSEE | Vol.32, No.9 | September, 2010



3) frodt 9 #&ol 22 A-5(°F 0.06 m/s), & R
Aol Aol 4% §Ee Aol F7len Frrow
Ao gashy B R fEd fdtEel 2 493 mis) 1L #A8E, 987, olef, A¥d, Aeh, W, AR
o] AojAW FEFe FHOR 255 T/ 4 AARS o187 FE =B SArUTEA AEel”
o wolt) et ests] - B EE  TEFAIstE Rl
=53], ¢67~c73(2003).
o 571 2 O 37172~ o) O 571 H
4 fre ARE 0%l /T 20 W T, s e aag 058, we, cgEngd o
I Sl ¢F 006 misellA FEY FEFY AxE 21222} x] 0] Al A vpol AL L EAEHS 3
~ a1 o = L ~ ) J7dA A7 R e AT S ESE T - oigl
2% 517 e E et 7.4_>°]t 10 m o]tz A A oF etrests], TEEATedRs=Ey, pp. 301~304
St FrdrEel 3 misel A =R AARE 2% ofskE 3} (2003).
7] Y= FFH dol= 5 m olstE AAsoF sh & 3. Susumu Kawamura, “Integrated design and operation of
Z2Fo] AAE 3% o|5A] FeT = 9L A9 15 m7HA water treatment facilities,” second editon, John wiley &
Zlo]2 =72 4 9tk sons, Inc., New York, 160~175(2000).

4. Cao, Z., Wiley, D. E. and Fane, A. G., “CFD simulations
of net-type turbulence promoters in a narrow channel,” J.
Membr. Sci., 185, 157~176(2001).

5. Cockx, A., Do-quang, Z., Line, A. and Roustan, M., “Use of
computational fluid dynamics for simulating hydrodynamics
and mass transfer in industrial ozonation towers,” Chem.
Eng. Sci., 54(21), 5085~5090(1999).

6. Panneerselvam, R., Savithri, S. and Surender, G. D., “CFD
simulation of hydrodynamics of gas-liquid-solid fluidised
bed reactor,” Chem. Eng. Sci., 64(6), 1119~1135(2009).

@373 3832 | 41327 A9z | 20104 94 ||



