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Model Test Improvements of Output Power for the Wave Energy
Conversion System, The Effect of Bottom Plates
and Distribution of the Buoyancy Room and Air Chamber

Yukihisa Washio*? , Hiromichi Yokomizo*?,
Takeaki Miyazaki*?, Yoshio Masuda*?

The sea trials of the “KAIMEI” ended in success, but numerous problems
for future improvement remain.

Theoretical studies and numerous model tests have been conducting on
the basis of these problems following the sea trials of “KAIMEIL.”

For this model test, we took note of the hull structures which are closely
related to the conversion of wave power to air power.
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item dimension
o E (L) (m) 3, 000
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= X (D) (mm) 250
height
Iz, & (d]) (mm) 100
draft
B = (kg) 21.5
- weight
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catamaran buoyancy room type
SEEFER (%) . 22
separate buoyancy room type
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Seventeen air chembers
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View of the bottom plate
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1. #lEZEE, control box 4. JHFEEE, beach
2. GEEEE, wave maker 5. & il &, observation window
3. FTHAIBE, towing carriage 6. ~zX4 Y, basin
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133



@{ T~T5m L #‘_____,._®

-
sesanl " =
T _— -
a=at
'1i
+omog & "o ok B T E] Y T ] oo b ¥ H  mpad Hp @ T W Ak _ & g a® Bp T R P g B oE #p " I A ] ] # mwEopn AW R o i i ¥ L]
PP A ,.""..'.""':t',:" "y -':'1-,:"1"":-*'. Faapat @ g :“ ! *l‘-'i'!*“‘r'l"lii'*.:il‘. !.'::',.‘I -',..:,.".,"'..'t'..:l LRI ':‘ .'.."'.“.."l.:"*'l,'t':i::tn'c:.".,'i"-u":“l:‘: "":=":l'*q-‘:"l'!ll':'"-1"'1-
- I . o Py » " an"y ] L] -
. v o= e e T R I""l."I"i!‘ilf"."".""":.""i"' P et l"":!"“ LR L N 'l'.‘-...'.'!l'fl. 'l"ll‘i-"-"'::"_'l-""-r"'l :"‘:"’i"'-"':"‘;:':r.!","l:"‘."’."':':l""'

(18.5kg)

(1) 77w angle

2) ¥ & &t ~ wave height meter

3) EFhEHlEE ship motion measurement device
4) & # model

B vvh-— sinker

6 #® = pulley

(N TEEAHBBSD 0.35k weight for pretension 0.35 kg
OkehER, weight in water 0.3kg)
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HJEF], air pressure ratio

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

BREHS, number of air chamber

- A = ZXE / B &

air pressure ratio air pressure wave hight

O ==—0 MRAFZEE 9 X

catamaran buoyancy room type nine air chambers

R ZERITXE

catamaran buoyancy room type seventeen air chambers

O—--—0  SEEFER 9 XE

separate buoyancy room type nine air chambers

vo----w  SEFERITXE _
separate buoyancy room type seventeen air chambers

K11 BER7S LoIRIC & 5 LS D HER
Comparison of air pressure ratio with
non bottom plate type air chambers
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1) M FE N 2 F B 4
~ pitching heaving

10.0

o —0 REFZER 9 X&|
catamaran buoyancy room type
nine air chambers

— { s R ZERTXE
oS | catamaran buoyancy room type
=~
<
N/

5.0 seventeen air chambers
L L)

g . o—ee—o  HEEEEN 9 X
| separate buoyancy room type
| nine air chambers

e DHERERITXE
" v separate buoyancy room type
] | seventeen air chambers

3 B ® &

surging

12 [EMRS LRI & 2 inisEE)

Ship motion by non bottom-plate
type air chamber
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(1) R 7=

Catamaran buoyancy .type

o—-—0 A [ElReiRffZx, all length
B [EMEiI%ATX, % from bow
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2 4 Bt # = &
Separate buoyancy type

2.0

C EMai%Bfx, % from bow
D E#f$P%AFZ, % in mid

E JE # 7& L, non bottom plate

R13 EhiA & Ok Ic & 5 BRIAR

Capture ratio by various bottom-plate type air-chambers
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KEFHRNE SN, TOMEDE /NI,
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HHEF7, air pressure ratio

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

BRELES, number of air chamber

e H 7 = Z5KE /B &

air pressure ratio air pressure wave height

O A EMRA G
all length

O—--—0 B [EfE]j%FX
24 from bow

we----w B OB R L
non bottom plate

K14 WERAFZERICERA, BZHEUTT 72 & & OLHET)

Air pressure ratio by various bottom-plate type air-chamber
( catamaran buoyancy room type)
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1) WK Z=ZH&

Catamaran buoyancy room type

o—-—0o A EREH X, all length
B JEMREI%ATX, % from bow

h--ﬂ

2) 4 B & 2 &)

Separate buoyancy room type

C EWHRFiY%fX, Y5 from bow
D [ElRDP%fFx, %4 from mid
E |E #t 7£ L, non bottom plate

A "
[ T

F-H—--W

KI5 EAif & OBRIC & BRENIEE
Pitching respons of the bottom plate type
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1) WA= E

Catamaran buoyancy room type

o—-—o0 A JERLHfTX, all length
o—--—0 B [EWG|%fT%, % from bow

2 7 B F =28
Separate buoyancy room type

5 s C [ERgi%AE, Y from bow
Pom - D EMt%frx, % from mid
—---— E JE #® 73 L, non bottom plate

16 Bl & DORICK 5 E FEALE

Heaving response of the bottom plate type
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(1) XA 2= 3

Catamaran buoyancy room type

o—-—o A ERLIAE, all length

O = (] B E ﬁﬁ%ﬁ%: % from bow
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