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ABSTRACT: This paper investigates the characteristics of waves generated by a flaptype wave maker in a twodimensional wave channel.
Measurements are carried out for various water depths, wave heights, periods, and lengths capacitance-type wave height gages. The experimental
results are shown to satisfy the dispersion relation of the linear wave theory. For waves with a small height and long period, the wave profiles
agree well with those of the linear wave theory. However, as the wave height and period become higher and shorter, respectively, it is shown that the
wave profiles measured in the present experiments are different from the linear wave profiles, and the measured wave heights are smaller than the
target wave heights, which may be due to the nondinearity of the waves. As the wave progresses toward the channel end, the wave height gra-
dually decreases. This reduction in the wave height along the wave channel is explained by the wave energy dissipation due to the friction of the side
walls of the channel. The performance of the wave absorber in the chanmel is found to be acceptable from the results of the wave reflection tests.
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(a) Wave channel (b) Pﬁnge type wave maker
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(c) Wave absorber

Fig. 1 Wave channel (Chungnam national university, L X BX D : 12m x 04m x 0.345m)
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Fig. 2 Sketch of flap type wave maker

Z10] 12m, £ 04m, %] 0345m¢] ATFE ] 2319 Zulzolt),
9 ARe Do) AZE SN 3, 47 o Imme] T2}
28] sjojo] ke Zul7)23E 115m 9A6] A 25}
Ach(Fig. 1). $x0) F} 2579 Fo] AXGES do 24
A 297} 7hss, £ nieke B8l 228 (Stainless steal)
2 Fo] Itk 29| Rt wFEEY F2E 4y A& A
Azt z3ete deE 29r)E ZEAFIh

Y 29l o] Do B & gasle] BARE
RE) Z97]e] 2EZAGoke)o] W} ok HnE AN 5
1o, Fig. 20 A3 AME-H E393 =97]9f /MFEQd =
< YeIth E98 =918 788k Y8l =347] o<k
S-S 3X2 dFstdon, JXE & uigy A 7= A
& FxFog BaE|x|7] i xzutg) 0.02m Pojx] 1
HEE 3193, 24 olgFeE f5o] s ¥S ARSIt

g gte e 3 WY 29719 252 Dean and
Dalrymple (1984)%} Hughes (1993)9]3} t& 4] (1)3} o] =
g7]e] 2EZ39} o] AAZRE FTHE F Utk

H 4 sinh kh . 1—cosh kh

K m{smh ’f’”m} M
7 B T, Se 299 2EZ3, kv I(Wave number),

£ BT 4, 1S QAN 52 uheAA] elolek <09l
ASE WY 21T UL, |-« AFE ISEY

B Afere gal ASE M ZF fololE o83 8%

2] 3}317)(Capacitance type wave gauge)S AH&-3}51th (Fig. 3).
& e AF golojeh WeFEFS g d=z= 74
o, d@Ao] skar, Adsin, A4 8 g-8o] HlaH gl
3 Aol Stk AF AE= HolH FHAX|(DAS, Data
acquisition system)E F3 PCZ #4531, DASE HBM Al<]
MGCPlusE AH8-8F3ith

A wZE AshA BAE A= =M Ao =
ol& wWslsl 7 A5 S ASsI. oM e A= B
Hhatal G 55 AR el F 7Ne] oA ARgsilen,
7He} staA el el wgS RS MEF HlolE = 100Hz
olH, 30231 AF ANEE BAsth arzolx ] 43
FAAE o= F& Bl F71A 317] Wil o] fiAIsh=
FZolXde Imm S92 AL ASetlom, A 23= Hg

Fig. 3 Wave height gages(left) an DAS(right)
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Table 1 Wave characteristics for wave channel tests

Wave height(#, m) 0.005 0.01
Wave period(Z, sec) 0.483 0.653
Wave length(Z, m) 0.364 0.647

Water depth(h, m) 022 025 028 022 025
Relative depth(kh) 3.797 4.368 4.801 2137 2490

0.015 0.02 0.025
0.812 0.972 1.141
0.929 1.209 1.484

028 022 025 028 022 025 028 022 025 028
2711 1488 1.657 1.805 1.143 1.243 1361 0.931 1.010 1.088

Wave maker type : Hinged flap type
Wave height gage : Capacitance type, 2 point measurement
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Fig. 5 Measuring setup in the wave channel
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TR

gl
10°

z2tolE Holal Qled), o] 17| o]&0] Ay ol2el 7|¥tsla
A7 Wizl fF717F g2 Aol vldE@do] YEhEA #
Agt Zpo]2 HRIttk Fig 8ol AA 9] AS A5 o7 714
o]2¢] B4 715 (Le Mehaute, 1969)3} vl &R =H, 95717}
A, a7} =& 3= Stokes 33} Yl}(Stokes’Brd order wave)©ll

I3
‘3

- T=0.483s, h=0.25m

7WH M ARE Stokes 32 B 4= Ytk ohE diduie] A
W Stokes 27 B2 Uehta glon, B4 w9 AS- 23
0.015 - ‘
= 0.01 ; ‘0/0"’°°°°N — E::::rst'z‘:grcy:rder
D) 0.005 |- - o, O presentdata
‘v L o,
< 0 no
I %%
H 0,005 N Po, o°y
- b =

0015 I L I L L L L L L L L L

0.015

ol thE B4l §17] W&l (Dean and Dalrymple, 1991)
Fig. 69] Aol E A¥olex & dAg 3102 Helth
Fig. 9= AlSd A7 T oA sfarel s5=7]e] tis] Al
7t e 98-S etk 957171 114129 As-ole vt
Fol Ad&@uket A dAska glen, 7171 081221 73 °‘—:—
= o] &3 A FARHAIRE 3 (crest) 2ol A oFte] B
&0l et 35S & & vk 3717 g2 Ae l
2ol wla)A Bo] tha ‘}01—3— Bol1 glor] 53 sguch

gpA oA e] zfol7) o & B Qled], ol 5717t
#e v g2 FAng Hlﬁ 320l A JYeEhr] wiEel Ao
2 Holth

olggt w1 S-S &AIsH] S8 7] B A= utare]] w
£ "a19] zpo|((H, — H)/H, < 100)E Fig. 100 JeACE 25+

7k AiASE Aol Aol AL B 5 Qom, 4l
W GARE 43S Bolt 025melA Ael7t 74 He
AE 2 5 gtk #e FUlAE 4P Rolh tehton,

SHA] AE R nhe} o] udF o] vEhvke 7] 081232 5-F
Aok A F7kske A%E Bola Atk 7 7oA 7t
Aol WE Fite F17F #E 85 oF 17.5%, T7]7} 2 A

oF 45%2] AFo]7}F yEhtal ik

3T
L
-

0.015

0.01

Ucrobq%
o
MO

0.005

o
s o

F  T=0.812s, h=0.25m 3

2
o
=1
a

wave helght
o

3
=4

HH TTTT T T

0015 L L L L L L

o
=4

,wuwv\

o
=3
=1
o

o
=3
=1
a

a1E

wave height

o
9

O

[ T=1.141s, h=0.26m

-0.015

0.2 0.4

uT

Fig. 9 Comparison of wave profile between measured data and theories



72 AE - HAGF - 2 FH

w
o

——8— h=0.22m
—<%— h=0.25m
—<&—— h=0.28m
—6—— total

NN
o o
I

-
o

difference(%)
o o
RRRA ARARS RRRRE

) - I ) - l - l - l | - I | - l ) - I ) - I
%2 05 06 07 08 09 1 11 12
T(s)

Fig. 10 Difference(%) between measured and input wave heights

zilpzdA I AL o, vo] Fx Lol Hu 54
& W T2% Qholth 53] B A9 234 xukgxe F
o] Fobd Fx HH T FFeg A 244}7} 710] WpEko.

ol 2 Aoz ﬁ}i st dist 545 getsjof 3t
H% B 2opzA AR gt oo g o9 vty
=AE AHEY F4 0.22m°1] s =32 0.01m, 0.015m,
0.025m9]- Table 13 SY3 57 712 7K+ J= Ao wE
Z97|25E 2~8m 7HA] 1m 7HEo2 suE AZsigon
(Fig. 5, P1~P7), Table 2¢] o]& “2|s}HTh
A= o] Aol W& WalE Fig 110 Jehflon,
A7 AFE S A)E 57 va(g)2 T2 Aol v

Table 2 Wave characteristics for wave propagation tests

Wave height (4, m) 0.01, 0.015, 0.025
Wave period (7, sec) 0483, 0.653, 0.812, 0.972, 1.141
Wave length (L, m) 0.364, 0.647, 0.929, 1.209, 1.484
Wave gage position from 2(P1), 3(P2), 4(P3), 5(P4), 6(P5),
wave maker (z, m) 7(P6), 8(P7)
Water depth : 0.22m
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Fig. 11 Wave height reduction as far away from wave maker according to wave height at 0.22m water depth
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Fig. 13 Experimental setup for wave reflection effects
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Table 3 Wave characteristics for wave reflection tests
Wave height(#, m) 0.01, 0.02, 0.03

Wave period(Z, sec) 0.812, 1.141
Wave length(Z, m) 0.929, 1.484
Al/L 0.607, 0.373
Wave gage Poslefn Irfl;om wave maker 2(P1), 5(P4), 8(P7)

Water depth : 0.25m
Distance between gages(Al) :
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