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Abstract

TAKUMI project is one of the development researches of the Marino-Forum21l. National
Maritime Research Institute is taking charge of acquisition and analysis of field data. We report
the outline of measurement and some results of data analysis.

The Ocean Nutrient Enhancer “TAKUMI” is a SPAR type floating structure with a riser pipe.
By pumping up the Deep Ocean Water (DOW) containing rich nutrient, and sprinkling near the
sea surface, plankton is made to increase and it aims to form a good fishing ground. TAKUMI was
installed in the Sagami Bay in May 2003 and is still working now. TAKUMI has several measuring
equipments, for example, wave height meters, wind sensors, DGPS, gyroscope, accelerometers and
strain gauges on the riser pipe. In this report, we explain the way to measure and storage the data
on the sea, at first. Secondly, we show typical preliminary analyzed data. Then, we present some
detailed analysis data, i.e. the movement of TAKUMI, strain of riser pipe, wave and wind
condition. For detailed analysis, we have developed some new analysis methods. The motion of the
center of gravity can be calculated from the data of accelerometers and gyroscope. The mean wave
period of wind-wave and swell can be obtained by using a simplified estimation method based on
nonlinear programming method. As a result, some new findings are obtained as follows. 1) The position of
TAKUMI strongly depends on the current change. 2) The strain of riser pipe strongly depends on roll and pitch
motion, though there is little correlation between the strain and the current. 3) The wind speed at TAKUMI is
twice as high as that along the shore, and the turbulence of wind is very small. These data and analysis are
useful not only for the improvement of TAKUMI but also for development of the new ocean
engineering apparatus, such as wind-farm on the sea.




1. %'f‘%é ..................................... 2
2. FEBRD M T o 3
2.1 BEEE e 3
2. 2 HHROMEROBEENE --coeeee 3
3. %f(ﬁ”%%&?ﬂﬁﬂﬁ{ﬁ ....................... 4
3. 1 §+(ﬁ”§p ............................ 4
3. 2 7‘%5H¥§%%% ...................... 7
3.3 F S ABEMAT ORI 7
4. 5—_5@ﬁ1§#§{ﬂ ......................... 7
5. —RIRIT L Z DOFER oveererrereie, 8
6. :{kﬁg*ﬁ— ................................. 37
6. 1 6HAMEDESE ALENDLN -v--- 37
6. 2 @@J%(ﬂk%ﬁ ..................... 38
6. 3 —'j/r-fj-._"—“éi:@égf .................... 39
6.3.1 tﬁfﬁﬁﬁ&f .......................... 39
6.3.2 E/ﬁ;q%@u .......................... 39
6.3.3 {%ﬁg@ﬂ%%ﬁ% ...................... 39
6.3.4 @%};‘,—3% .......................... 40

6. 4 (ﬁ{&% ............................. 41
6.4.1 %ﬁjﬁ{f .......................... 41
6.4.2 ﬁ§+§«_5 & @tti& ................ 42

6. 5 JHI - 44
6.5.1 JA[A DAEIE & A1 OB HL & D Lk - - 44
6.5.2 @ﬁ@%@”@ ...................... 45
6.5.3 ijﬁ%ﬁﬁﬁj\?ﬁ ...................... 46
6.5.4 ¥ 7 EGER L DEg e 46

VA B ) R R R R R PP 47
T = 48
7;533_%3(@( ................................... 48
1;]—% B}%’}E%%U 4 ]\ ....................... 49

1

TR S o IR B ERIT B AR EE BB M I B
D, BN EORERL 19884ED 1,200 F h Bk
B — 72 2002 #1212 588 T b F THEBLIAA T
5, ZOELDRKEIZ, B TFICLD2ERMEE L
WERBEOLICLDEEMREDIKTESZEZONT
BY., MGOBESHZRBGOREIRD SN
TW5,

HROMBEAEEL L THD L, REABRBEER
WRFEAT 2N 0.1 %RBEH Y, £ TOAE
BRI, RO OFFITRERTAEIND LHE
ENTWVWD, BEBITICE CRERE SRR O
KERBOGHEBICHLEZE L, BYEEHO IS L
DM T T 7 N EEMEE D0, BVl
ELlEbTEBZELILNTWD,

B OERSLEHEO DI, N LRI F 7% %

EXRDITRANS OB EINTWDS, ANLOW
JEILAR DAL DL, KREEMZ WK IO D 272
CLTHBmAmERESEL> LT TH S,

I OITREMUEOWRICHEHTE D HikeSE
2N, MDFIEE LT, KEHILIED T
ERENNZ R K 2 R A BT, BXREICRHL T
WK EEZIERILLE S EWH 2 BB X LN,
iy Tl CTORBRTHD I,

FEE DR AT 1989 I E LB IZB W TiTbh
T2, L2rLZOERTIEH, HIZBEEKEZIRA
EFTERBICHWEZTTH Y, EBEEEHAIICE
WTHLHEERDREEZRWEE Rz, [#i)T
IXIRE K & RIBAKZ IR VR TR 20m (295 i
ELTHERESE DL HEEH T, 202 LItk
EEKORBHENARBICEREREE T2 &
FMHELLELOTH B,

111

M¥aiE ) (I 111 1SR T & o, AN—HL
FEEH 5 7 A28 175m OFIREKE (T A ¥ —
BYEERT LERRBED THD, 20X H ey
TATIREED T AV —F IO EBHRLHAIC &
- T VIV (Vortex Induced Vibration, i#fhiE)%
FHRTDOAREND D, 4%, MEFEEERHO%
WHRH%EZ21T) LT, 20X R4 F—EFnz%
FRIIMLETH O . R TRKET A —
VAT LOREMICAT ORI EEEP TH D,



] OF AP —FIF0REmN T v 2, FEHEik
BT 2EEOIS NS E- L RVEST
b, T, xFHUOFE N2> T T
OT7aT=l ML, FAT—EOELLERVMEEZ
U B L EBERE Lz, AR T &
PER DN G RNO T, BEROmES, K, B, K
FOFMbREL RS, WAOFHMITZT Y =2 b
OFHEIZH o Tem, ZOMO b OI%, W EHEL4e
WFFERT (LA, MEEAR) O FH S 03 IS 2 FF biA
ATRIIT 2 Z 2 BELE, ZNICEY, [REA
Ry)] RAH 70— NETH - T& RO ERE
WA B 2 TG L, BEICREr - BRIESE D Z &R
Hks L& 27,

—JF, EFE, ETOZRIAX—FHO—2L L
T, PEERAEBONIENELIC > TETWVD,
H AR B0 2 BEL o TN, Bk Tk SSM/I
BN O OHEEM &R TOBIRE A A G T
< w7 A, NEDO BNAR L TW2A R4 THl o i
HEETNVICEIBEIRR~Y y T ERNB D0, ¥
oA WTEHMBENINZT —Z 13D T
DI, Ledo T TR CToRBIENE., ¥ B
DEMEZ IR 2 L TR TEHEERT—F R0 )
Lo ¥l WEPOOUVE— BV TIZBNT
Rk DAL ZFIC WHBE R R L WS EICE
AT — XX, WEICEIDRMAETE DORIET —F IZ
L0 O BMEEROEE LN D,

LoD X5z, TR TOFEMEREHNZIZ L < O
BREEAV Y IBDBY, SBOVRITENTZ LN
Hksd b, #EEicsimL., iz
JRHoZ it L=,

2.1
WO 7 a Yy ME, BARKELITE Ok
A=V /77— 2521 (LL'F MF21) OiBhFEED
Fefl A ¢, 2000 4EFE X 0 T3R8 /K % 20 i3 3 ik B2
B3] L LBt ENZ, ZoFEEL, RilEOR
1B - 3R1E - EHEZIT O MHAR WG &, EHOR)
REKEBLOCEBEZOR»LABERMN T 2HFH -
ZhEFIE WG THERL ST\ %, HEH AR I3RS 25 BH 58
WG (2 2002 EE L W AT HF ==L I B THM
L. O KEBEARRBRC T 4 F—& 0k D&
Y L7m, 70, BISHRE WG L 0EFFIZIE 2T
EBRWIHEORE - BELCHEEAS OIS L O T A
P—BFOERT — X EZEFHMT D LR,
MF21 L HREFREBK EFEALTS, = OLEHEIX
MF21 2N L7=ifgea s V=3 7T A TH Y . B A
VN TR O, BR)RNWEE L X b
(BR)IHI ~ VU v =) AT7 v R, BEAR T3 ER).

JFEx V=T UV 7H#)TH D,

T EREACERINSL D, il HD
fE LB DR A TR EERTT — X
M. 1 WIS RO PERIN 7 v & — I iR
W, BRFICA—ABREINLTWVWS, Zh
5O—EHT — Z 2O W TITHE R WG D A v
N—THEEK > TWVEIR, EENOFHR LT
— &%, BENRT X377 eV b A N—
AT 2000, R TIA YV —EFERT —X
BEORR - WHRT —FE O Tik, fge=ay v
— VT LBIMA L N—DHTHEETEHZ L E LT,

PRiElT 2003 £ 5 A ICHBIE o R o K ER
1,000m Ot ROWE FIZFRE S 4L, 5 H 23 ALY
JKIEHK 200m 2> 5 59 10 17 m3/day DR E K & I H
. 20 77 m3/day D FREK LIEE TARER 20m
DA IEIZ 30 5 meday ZEHE L TCW5B, k&L
TR T OEIE, B Y WX R 22
MatEanrE=n, BEHTS 4 —Erzo Yt ko
TWb, 207D, 1 » AIZ 1 BlO@ERICL S
YIUUVEORMKRE, 3y AIZ L BIOKREHEO R
A CEH SN, B 1 ¥ —2O%EBRIL 2005
1 A 18 HIcm v Vv aEIELTKRTLE, =
O, EFH - DRFAEWG T 2ERNMZFIAL
T ER AN B T, WEKE SRS H
HBICHEL WD Z LRl 2mR LT,

708, 2005 4 4 A LV 3EMOTET MMEE
NERAL S AT ARSI E VD2 X — A
OERENFBINTE Y, WEIFIZERE MF21
LOWMRZFEEVHI B TINIZSML TV 5D,

2.2
K 221 I EOMMKKZRT, £/, & 2.2.1
WCEEH Z2RT,

Operation draft N

_ = 27.5m
0 £
S
o
il
Maintenance
draft= 6.5m
ﬁ\ A
2.2.1



2.2.1
Total Height Abt. 210 m
Maximum Breadth 16.8 m
Height of Float 32.0m
Draft of Float 27.5m
Length of Riser 175.0 m
Displacement Abt. 1,700 t
Diameter of Top deck 6.0m
Diameter of Column 2.5 m
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Behavior of Takumi in North-South [m] (+
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Behavior of Takumi in East-West [m] (+: East)
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Heading [deg] ( Odeg = North)
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Distance between Takumi and Anchor [m]
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Current Speed [m/s]
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Current Direction [deg] ( 0 : North )
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Wind Speed [m/s]
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North)

Wind Direction [deg] (0Odeg
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Significant Wave Height [m] (Takumi : Relative)
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Mean Wave Period [sec] (Takumi : Relative)
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Significant value of Roll [deq]
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Significant value of Pitch [deg]
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Mean Period of Roll [sec]
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Mean Period of Pitch [sec]
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Significant value of Acc.X [G]
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Significant value of Acc.Y [G]
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Significant value of Acc.Z [G]
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Mean Period of Acc.X [sec]
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Mean Period of Acc.Y [sec]
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Mean Period of Acc.Z [sec]
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Significant value of Stress No.1 [N/mm?]
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Significant value of Stress No.2 [N/mm?]
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Significant value of Stress No.3 [N/mm?]
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Significant value of Stress No.4 [N/mm?]
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Mean Period of Stress No.1 [sec]
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Mean Period of Stress No.2 [sec]
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Mean Period of Stress No.3 [sec]
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