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Fig. 1 Sliding plate breakwater type wave energy converter
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Fig. 2 Schematic diagram of wave flume
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Fig. 4 Influence of ratio of slope on wave overtopping discharge

[a] f i v 7 H TR — R L 2R A T K TRBR
HGREGBOR o [N, K GRAOK, SR  TE T A B
R, AR 5 R AR AR

3 H{EHEHL

1 B Flow3D %57 BB AL RS, 38 o B B4l S
FERIR G AR 45 A 10 s, F 5% MR i 3 38 18 P 1Y)
K ITHEE



2192 XK [H

o>
[Ny

% i 39%

31 ZHEHERBIEREST

R B R Xk 5.75 (m=0.5) ~6.75 (m=
2.5 m), A X B K 7.3 m, 2 Rl ALY 5
0.5 m, 1 0.7 mo Xow i F=5m &b, his Pl A, B
TRALMEIE 2, S8R, H=0.1 m, T=1.34 s; #&
TRAEAY X, o Wall 15, i s A X, o4 Specified
Pressure i1 %, 5 B — & B 7K %K o Yo Yous Zow N
Wall 154, Z,. R 28 S o DA s Sk 1], O
2D MEWE 5 s

id=0.46 ]

x=-5m x=0m XZ x=2.3m YZHH

x=1.55m
KIS i 2D JE A
Fig. 5 2D view of velocity model

B E R T ik B AT A B SR I 5
AL 1.2 3557 ), FeAe 2 R i iR & . R
J 18 5 A R B ST SE B K IR d T SR AR T s A
h MV A DX B TR i T 3G 38 T A - X O v B 52
M), S 308 o ok 3L 3 1) 2 A, i R B A AR BB O
HT 0 Tt N KL — AR AP AR, B AR BN AR A
B RS B JE KLU 0.35 mo IR S UL,
AL m=2.00, Mt I 6 36 45 A2 B S M 50,75,
100,150 F1 200 mm , SEFTK IR d 59 S50 1w 7
h B A WS 10 R a8 [F]— 3R A K 2R Al %) 2
A SRR R AR 2L 30 ML A

F®1 d5hAEIR(cm)
Table 1  Combined condition of d and h(cm)

d 40 41 42 43 44 45 46 47 48 49

41 42 43 44 45 46 47 48 49 50
42 43 44 45 46 47 48 49 50 —
43 44 45 46 47 48 49 50 — —

44 45 46 47 48 49 50 — — —

3.2 HRIKIE = 4 EEEINRYIEIE

PSR L ) 30 v 4 R S TR B IS AT LR A,
JKIR A 0.4 m B x=0 m &b (BN R} BE S RTAL , W&l S
Jr s )RR T T B 26, O S BRS AE X L,
6 Fis .

FRYB Y
5]

034 L L L L )
20 21 22 23 24 25

t/s

F6  x=0 m Akt i Dy 230 ik 15

Fig. 6 Verification of wave surface curve at x=0 m

HI 1 6 T 1, B AR5 A I e 5 BB
SRR BXIS a8

o R AELAR DL Y AR 1 R 6 P 45 ) B
HEATRFEE . LA m=0.50 S 651, %F LSS SRANE 7 P,
AL 2 R I AE AL .

0.016f N
o I
—o— HURE
0.012f
& 0.008¢
S
0.004f
m=0.50

0.000—g'77 043 045 0.47 0,49
d/m

F7 R e (5 RO e R
Fig. 7 Comparison of overtopping discharge between

experimental and simulate data

DR I, 50855 mT A SR B R 6 i & B AN 7T, FH UL
T 5 38 308 3 PN %) 7K 3h T R
33 MERBHERDLERSWT

TG A N AR B R DL« R T
SR« 7 I AT AT

AT O AN EE , 5 2 B Ge it 07 vk X H:
PATAEEE, SRR BB RIFEER 10 M
18] B, LA o R A A B 3l R AR 5 i 3 i
T AR PRI v PR A s 7 T 8 1
2k FERAL AL, D g 200 1150 mm, AR KIS
TSR B T s AR LH A I B 25 SR AN E] 8 BTl



810 FEAEAE . WSROI A A B B RIS 2193

0.301
—o—d=0.41 m
—2-d=0.42 m
0.25F
T‘.”
£
S
0.20f

015=54T 042 0435 044 045 046

d/m
a. D=200 mm
0.42r
—o—d=0.41 m
—2—d=0.42 m
0.361
£
=
0.30F

024=G2T 042 043 044 045 046
h/m

b. D=150 mm
K8 ARG 1 s T g o ) ik
Fig. 8 Average velocity of different water depth combined with

different sliding plate’s top elevation

& 8 A& M, it 3 3 PN P2 T S S K
TR T B P AR T s AR AR A O . DL D=200 mm , d=
0.40 m A 5], V-2 i 3 I T 50 474 A T 3 A ) 34 KT
B IE G D=150 mm FIFEA BLEH . Ktk d=
0.40 m [ AL S P4 A T = #28 h,=0.41 m, d=
0.41 m.0.42 m [ 4 A T 24 b 10T vy A A 2 ffe ]
54,5394 0.42 F1 0.43 m,,

5 R T ¥, AT AR T A K TR I A G o
T TR L=y N N B 1 € VAR ST EE Y TR =
AT Bl W = T B T KL IS R 38 T P S 20
=N
34 ERSREMXER

FRBERFE 322 h AR BE T R K B R BOK RALE,
B PALMR G RGET R P, JKREREC, Y
FikAh

P, = % ov'wD*/B (2)
2
p=PE ey (3)

T 327

P,

Co="p (4)
A, p ——IKE B 1000 kg/m’; v i 3 38

T AR B S48, m/s; D ——IMHRE B AR, m;
P — AT IR TR, Wim; g —— = Sy finsk i,
m/s?; H—% 5, m,

AR A %% B IR BE , B AR K ik Sk,
AR, FRBE D, HLUE KNG I 5 B AR I /N
TR AR K HARHE = (2) , BB A RN AR BEAS —
FE K, HLAT RE 75 7K A4 Sk AN K vy itk 3t 3 1 3 Y T
B 136 Y T SRR TR e FE K

VL d=0.46 m, h=0.47 m 5] , it 3 36 38 3 A
G S M ER IR BE TR AE RBOT AR 2
JIoR o THEEI R R AR 2 R Ge A e I B T 58 0 3t
HAH

2 REEITEER

Table 2 Calculation of energy capture
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STUDY OF HYDRODYNAMIC CHARACTERISITICS OF SLIDING PLATE
BREAKWATER TYPE WAVE ENERGY POWER GENERATION DEVICE

Wang Haijun'?, Zhou Huan'?, Sheng Chuanming’

(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China;

2. School of Civil Engineering , Tianjin University, Tianjin 300072, China;
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Abstract: Aiming at sliding plate breakwater type wave energy power generation device, the effect of slope ratio on wave

overtopping discharge of the device and influence of water depth, height of sliding plate’s top, diameter of flow channel

etc on flow rate and energy conversion in flow channel are studied through model test and numerical simulation. The

results show that the best ratio of slope is 2.0 when water depths are same. Under the same condition of water depth and

ratio of slope, the flow rate in flow channel decreases when height of sliding baffle’ s top increases. By adjusting the

relationship between height of sliding plate’s top and water depth and optimizing the inner diameter of the flow channel ,

the steady energy capture coefficient of this device can reach about 8.0% in the experiment.

Keywords: wave energy; plate; discharge; ratio of slope; flow rate; energy capture coefficient



