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Estimation on the Improvement of Absorbed Wave Power
in a Phase Controlled Air Flow in a Fixed Air Chamber

Takeaki Miyazaki*® , Hitoshi Hotta**, Hiromichi Yokomizo*?

This paper is a theoretical study on “phase control,” which is a method
to improve the efficiency of absorbed wave power created in the waves in a
fixed air chamber.

Absorbed wave power is estimated by the dynamic pressure in the air
chamber, which is estimated by the velocity of the air flow that enters and
exists via the nozzle located on the upper plate. Air velocity, volume, and
pressure are calculated based on the motion of the water column.

The motion observed is analyzed according to a linear differential equa-
tion for the water column, however, the results are non-linear due to the
effect of the nozzle, which is a function of (¢ )2' (¢; the vertical velocity of

the water column).
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We then corrected to effect to gain linear data, and took into considera-

tion the phase controlled effect of the nozzle. Motion was simulated by the

newmark-8 method, which is a numerical analytic method for differential

equations. We computed the hydro-dynamic force from time to time using

the impulse response method in order to analyze non-sinusoidal' motion.
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L/ ; 0.708
J X, nozzle ratio 1/100
/ X VARG EE

AR BEEE — 715 L)
Phase of nozzle shutting (deg)
(to peak of outer wave)
0o
—r— 30°
RS 60°
e 90 °
ety 120°

¥  &PR7z L, without control
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continuous time of shutting (deg)

B &, wave height | 5 Ocn
Mo, wave period ; 1,16 sec
L/ ; 0.425
J X, nozzle ratio ; 1/100
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Effect of phase control (partl
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ZHuf%%. absorption length ratio ()

30 60 90 120
/) ZVERABHARE (deg)

continuous time of shutting

ﬁ %, wave helght ’ 5_[}{:[[[
¥R, wave period ; 2 00 sec

L/} ;  0.142
J XwvH,, nozzle ratio ; 1/100
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Z RS, absorption length ratio (7)

] b ia
30 60 90 120 150

/ ZVEHEHAE (deg)

continuous time of shutting

% &, wave height ; 5 0cn
Bofily, wave period ; 1.42sec
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J ZwH,, nozzle ratio ; 1/100
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ZHaLREL, absorption length ratio

0 30 50 S0 120 150
/) AWVEASHARE (deg)

continuous time of shutting

¥ &, wave height ; 5 Ocm
By, wave period | 3.00 sec

L/ 7 0.064
/ Ril,, nozzle ratio ; 1/100

0 30 60 90 120 150
/ RVEASRAK (deg)

continuous time of shutting

RHLREL, absorption length ratio (7)
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o fE], wave period ; 5 (0 sec
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/ ZwwH,, nozzle ratio ; 1/100
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05 01 005 0.02 0.01
L/}
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LxBxd ; 440 x 890 x 200
Al I, R nozzle ratio ; 1/100

) XVEALLERLS A, Phase of nozzle shutting 30°
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Effect of phase control

(max. value)
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AR, wave period (sec)
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absorption length ratio
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absorption length ratio
/ g

Heaving response of O.W.C E‘
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R f LY
2 / e
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T
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Effect of O.W.C length
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Example of computation
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WJERA, wave period (sec)

L xB 400 x 400 (om)
B2 sk, draught (d);
—  200mm, -— 500mm, —-- 1,000mm

X[20 HHEZEZEHRE (K )

Free water effect coefficient

5. & &
5.1. S EEOMES |

SHBEDEFHET, M6 BLUK11 & & i8I
RiToc R Lic, BBBEES1.0A2 B2 560
HBHo ReTHEE, KEEZZ KD BER, FFRER
2 oF hEE, MESRERL, /-, KEOD
EEFKFETHD, ZRENOZEIUIIEEMHE &
LT, KEREOEGHRIGTNT/ ANVEBLT
mA, Rl 5&EL T35,

ZDEILDWT, BREtT 5729, 518, EEB%E
FEMICIT O MBS B, 12 L, MT7TBLUK 8
T}, ERNICRAHEET AR TE BT L
Db, Lizh-T, DREBEEREREHICD
WTHRT D ELET B,

5.2. HEERLMAFE
X111 T3, ZliAED ETFRERNAEEREOEL
T3, BIEAAEIMAT A &3, BkEEEF
DIZHIMBELVEBEL DT R NVFEEBONS, LIL,
GRS BERAPAITE, fliffiTsl itk
T, ZHEBEDPREVEHIREILENTESL
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BERL,

R, wave period (sec)

L xXB 400 x 400 (mm)
B2k, draught (d) ;
—a 200 mm, —-—— 500mm, --- 1,000mm

K21 FEHEREEL (Ar)

Radiated wave height ratio

E MR IS 5T,

—77, K12 T3, REKESREKRLEE T
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IREEES) D AB BT T B IREMEOK E 345, H
HE i EEEET 5 LITE 5,

5.3. KEZEEOHE
3 ULABEROKEIR DVT, B d% 200m,

500mm B L U 1,000mm & 252, ALAEGIEATT - 7o
L EOHAE =TT 5,

9, diTDLHcET B LEX, FhTh
D Cp (X)) &, 2FD&LHILIE 5,
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d (mum) Cp
200 = 1.4336
500 = 1.6479
1000 = 1.7430
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