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Effect of Wall Thlckness of Perforated Wall with Vertical Shts on
Wave Reflection and Transmission

—Z [e]
-}17]}{!-* . o]%.cﬂ** . _ﬂ_}\gu‘j***

Kab Keun Kwon*, Jong In Lee** and Sung Bum Yoon***

0
ﬁ

2 Al frule] o5 sjo) W) FaHEe SR fue] $IEs WA 22l st 7] 9 uiag
el Il FATICE ofFelA WA fEHs] e AR B0l S WAL R e Fast
el 7129 AT Rl QA FEEAAGE ASTORA FEEAAG nIRE WA N

S RIS, SRV SR VA e Tejssiiehs $9Y Qo 7

Zo9] WALET} Fhgel At Qo] A48 nelEA ¥ aisith meb B AyelNs

‘lTo
Gkt BoAe] fEEE ARS] 9 WA 9 Fabs 29 SelABe SRselo, 1 A0 7z H
soll o8k gkah wlwakick. vlwAs 712 S Sol BEA) GvE 8] sk Eaa oS B
sgom, W/ ang JE A neld > g AR 14 abg4o] Feghe et

B, S, WAL, FREAAE, el d Y

Abstract : The reflection and transmission coefficients of waves due to perforated wall are mainly determined by
both the porosity and wall thickness of the perforated wall and the period and nonlinearity of incident waves.
Among them the wall thickness is very important because it affects the head loss coefficient and the inertia length
of the wall. However, by employing the head loss coefficient derived for sharp crested orifice, the previous
researches have neglected, or incorrectly considered the effect of wall thickness on the head loss coefficient. Even
though it is considered, the effect of the inertia length is neglected in some empirical formulae. Thus, the effect of
wall thickness on the reflection and transmission coefficients of waves is not properly considered. In this study
comprehensive experiments are conducted for the perforated walls with various thicknesses, and the results are
compared with those predicted by the empirical formulae. As a result it is found that the existing formulae can not
properly consider the effect of wall thickness, and it is confirmed that a new formula which can correctly consider
the effect of wall thickness on the head loss coefficient is necessary.

Keywords : perforated wall, wall thickness, reflection coefficient, transmission coefficient, head loss coefficient,
hydraulic experiment
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Fig. 1. Schematic diagram for calculation of wave reflection and transmission from vertical cylinders (Kim, 1998): (left) side view; (right)
top view.



%) 230 fr3ule] v} s WAl 9 gl vl 345

C,=0.6+04r ®)

A A 0] 12 Flagg and Newman(1971), Taylor(1973)
9 Kakuno and Liu(1993)7} AFsE XAl (blockage
coefficient) C5 L¢3l /=2C (Suh et al., 2002)= }E}
wlom o] 23 Ao

i B U R
o714 b,a, B, Fig. 17} 2t} 2(9)2] $9H A &2
FH 715 AA 8] A Al afdshs A1e] AEFa e,
WA 32 7159 Fhe] e Bt a s vebdth

21(6)2] MY 7 S-S I AT pE 485t
Pu AF3E o7 YeRHal p=p@dor), u=-0d/ox
o] AE A&k 26y tha 2ol vERd 4 ot

¢2=¢,+(f§+1)% at x=0 (10)

RAe3t Ky =co+dyi, Kp=a,+bi S 23y A @)l
sk 21(5), 21(6)2) B4 E AME3HA vlAFay, by
cod O HIFH A S 27 5 glon] o] o]dste] ot
o) WA Kt T Kol B TR el A o® Lkl

- Atk

_R(R+2)+P’ 2P

(R+2)°+P* (R+2)*+P’
2R+2) 2P .
(R+2)+P (R+2)*+P*

Ky i (11)

(12)

714 P—lk, R = fk/w °Ith. po 524 A83}3]

=
7] 913t =24 A=Z Lorentz's transformation®} <= 118k

Of
-

A
ZS|
.8 ol galo] thi st 2ol el 5 k.
ﬁh%au2|u|dz
S (13)
fhu dz

FEHY HAFE u=Re(0®/0x) = 2(1), 2(3), 4
(12)Z o] 43e] o}l 9} 7o) vpehd 4= 9o},
u= chosﬁk(z+h) 1
sinhkh (Ri27+ P

cos(G= Bi-E w2l eItk A(14)E 21(13)°] tiYd
S}3L Fourier cosine series 2AHE ©1-8-5k4] cos(6,)[cos(6,)|
~(8/3m)cos(6,) 5 #-&3PH ofele} o] vehd = g},

cos(6,) (14)

_8ay,. 2 (coshz(kh)+2)
o /(R+2)2+P2 sinkh2kh+2kh

Mei(1989)= 9}l HAP:S A1 Fatel sl F7hz 95

B

5)

W20 IS wiAlste] olelio} e siXslE Atsllct.
Ke=1-K;=1-2-2% (16)
g

Yo

Kp= ——2—no 17
NGO an

1714, Uz 21(18) vhehl=] 2(19)9) S A1 o
o eI &2 (7)Y Ak

N (1)
h £
4 al/2
=2 al7s 19
Y (19)

T CAQOE TrEAAT AMe EHrEAT Coll A
gl om o] sEATE sldslel ARg-Slaitt. o] 4
& A s s aEstATAY el e ARse] ofs
Aol opu, Atake] Azte] oJgk Zlof7l s vl
7l Baph el mAlE 93 71E AE T
718 AR @I fARSHAl =48 Frtar b

C,=58+[1-8]7" (20)

S=0.6+ O.4tanh[2£} @1

a

]

Fig. 2° Huang(2007)2] @HGFA58} o] & 218t
AT F=E 2 el =
%9] blat= Fig. 13} o] faH e 5903 57 bE 3=
O] F g2 vir At FAE SJv]gitt Fig. 2(a)2] 5
HHFSA0H, Fig, 2(b)2] #5-2 Huang(2007)2] 7<=
AAGF o A(NE FoIA= Al ey ] S5
Ay HFTOT 2RSS Gholoh, W12 17} Glis
A @]9 22 792k ] Huang(2007)9] F2H 72

AT e AFEFH R A2 om 380 55

Huang(2007) b Huang(2007)
— e erosiy=o1

b/a b/a

Fig. 2. Variation in contraction coefficient(a) and dimensionless
head loss coefficient(b) according to relative wall thick-
ness of perforated wall with varying porosity(Huang,
2007).



346 BT - o]F; - A9

EAAF P GFE A9 G AL B 5 9
Huang(2007)2] WARSZ} F2hg-o dist dliddlli= 25
949 TS FAILOm wep ATl 1- 00

o

t}. Kim(1998)2] &4lalel 1=0, = P=0% tjista 2
(22)2] Huang(2007)2] a4 3l 7} Hc}.
_ R
K= 772 (22)
_ 2
k=32 (23)

21(22)2} 21(23)°-2 F01%]:= Huang(2007)2] aiAsli= %

7 I FFEAAT ool vX= Go] e E] glot
dAEo] 18] = FAE o] Qltk 2 AFellA= I
Aol ma3E aEs7] 2lE Kim(1998)2] 34 sl 2]
(1D} 2(12)5 AR, 2(DE FoAAE A1 ool
2 03 WS EAIS €= Huang(2007)°] Ak 21(20)2,
J,VH z}-s}z:]_o] o Al (9)4 zqﬁb‘]_d ;\H 29 7:]?‘5:—']/_\1 x.ﬂo]-f;]-
o} 2 AQRA 2 Kun(1998)4 el e} Tkt ThHSEA)
T 2] APEA] ol e e]ul el gk 2](8) tiAl BFAI7E a1
¥l Huang(2007)2] 2](20)& AH&-3h= HRke] th=1

o] AFFR ] Zol= 100m, F-2 2 m, iol
= 3mol Ao AREH 412 0.5 molt) FRE IR

Z9719} R Q] ATA R AGE0] 9lon ule

WAk weshr| flste] ko] npdgAdo] aew A
ARgEIRl o, Fatat 4 Al Qs AISS $lste]
= ARESIITE T 6709] St A F AREE Sl o WAkl
S 93t A9 X = 27| ZEE 342m, 34.5m,
35 mo|th. Fohuk 5798 §% daAls 2925 E 45m,
453 m, 45.8 mo|t}. AL F-3e] oaf WAl wpr} vhA])
dhgte]] 23l AREALE| o] RIALS: S Ao Tdebr] A A7t

2] o, 0.05 st S gkS 715313tk

)\15401] AR S0 A S o] Table 17} 2t &

o] F47 oS %%E%U AT ] AR B Olmi

sl on F5E 0.1, 0.2, 03, 0.4 ek thekel B

79 A5 fraHs Ad Algste] AP-e ST F5
W) AL A} dFulgol, FA7F gk e B¢
o) ot A& WAsH] Hste] fad A :
o] BAAE HAtsto] Al#akoit). Table 19] & A
2A ] WS T b9l FeHe] R o‘o %’—
a2 vlolt}. JALu= F=7] 1.0, 1.2, 1.5, 2.0, 3.059)
TS ekl on QQAFEEE] Al 0.02 m, 0.04 m,
0.06 m, 0.08 m, 0.10 m®] . YAF}E] #]|€-> Table 2¢]
A3 ukel AUt Fig, 4= 2o AXE fa3H] 2y U

> rE 1o

,d
o ol

| |
o
[o

trekst MRS s fE3H ] ARLE HefEth
Table 28} -2 A 9}5 ZIpAZ] 5 F-a o] o5k HhA}
3 TS S0 0, ol F vhakdt s el S HlaL

sfol sAal B9 AU W 71 FEEAAFY fES
A=,

>
ke

el §2=

ol

4. A U i

4.1 2=5X|2} ol Mofiofl 22t HIAlE & FaE H|w

0] Fapyol AT, WAt 394 Ao} § 2o 4k 714 sl ol Sl ng] SEEAsE A gsta
o 10m ., 40m oMM, 1,30 38m . 12m .,
' WGi2 [ ! !
J= Y =
0.5m 0.3m 0.3m™
wave maker 0.5m 0.5m wave absorber

Fig. 3. Schematic diagram of wave flume.

Fig. 4. Perforated wall installed in the flume (left) and panels with various thicknesses (right).
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Table 1. Specification of perforated wall

Porosity r r=0.1 r=02 r=03 r=04
;Vafetlh (Omf) 0.09 0.08 0.07 0.06
Sp;NCif;‘ ;(fm) 0.01 0.02 0.03 0.04
0.002 bla=02 0.002 bla=0.1 0002  bla=0067  0.002 bla=0.05
0.005 bla=0.5 0.01 bla=0.5
Thickness 0.01 bla=1.0 0.02 bla=1.0 0.03 bla=1.0 0.04 bla=1.0
of wall, b (m) 0.02 bla=2.0 0.04 bla=2.0 0.06 bla=2.0 0.08 bla=2.0
0.04 bla= 4.0 0.08 bla= 4.0
0.07 bla=1.0
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