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Prototype and study of oyster agricultural rafts using recyclable materials

TOMOKUNI Keiko, KODAMA Ryu, YOKOYAMA Noritsune, SASAKI Kengo, MIHO Tatsuo and MIHO Kotaro

We examined a raft for oyster cultivation that does not produce waste and is composed of recyclable materials.
A raft for oyster cultivation with an inner diameter of 25 m, in which PE pipes were connected in a circle, was
designed and prototyped. A strength analysis was performed and it was confirmed that the strength was
sufficient for use in oyster farming operations. An oyster growing test was conducted using a prototype PE pipe
raft. It proved to be practical in implementing oyster cultivation using the tray style. In addition, the oysters
grown with the PE pipe raft had a larger weight than the conventional bamboo raft. So, it was shown that the PE
pipe raft was superior to the bamboo raft at least in winter in the SHIROMIZU Area. It was suggested that this
superiority was due to the rocking characteristics of the raft. So, we verified the rocking condition of the raft with
the acceleration sensor module. As a result, it was confirmed that the swing was smaller than that of the

conventional bamboo raft.

U N WEEEH, WS, SRS

1 ##

IR AERFT DRESL Th 20 & OFFEIZEB N T,
B E TREIC AW DB ORI AKX 72 [E &
2o TWD, BITE, IKEREATRICER ShT\WD
DEFRIHAEIT, O A HERRICELE L CEH CRE IR
L, WKL L TRAATF a— LA K TRICERESO T
IR 5 LW O Z B> TR Y, B 5 4ER,
L%, —SORaAFa— L5 RNTUH A 71X
WD Z L, EEREFEME o> TWD, NERIEE
IR B RNOFFEIRGIK) 1 TENRESNTWD, £
7o, |BIXBIEL, NEPFEBELIERETORE T T
F v 7®-]OF (LT, AX—%—) ZHEITLAITK
3% &y MELT METH#H] 2/ERL, iz 1 Bl
700 AHE T L CTEMAITO HFATH D, AX—H%—IZ
NEOKBITOBRIZEN SN Y 22— A INTWDHR, —
LB ROEPOKREHTIEERACHE ISR T, Bt S,
K PRl DT L D E L 7R o TN D,

Z OMREE T D720, T TIIAS—Y—% 44
FRPEDBERAE T D900, AX—Y—DKEGITRED
B HEE P 570 OFEN Thil T Hfth, Il
ENDRIEAT B—/LE, FEOBER 7 o — MR
THZEREMEEIN TS, LML, ZhbD3FER
BIZiE, Mlits7e L2 T < OREDE > TV D ON
BURTH B,

ABFRETIE, TAFENELS, UHA 7V rRee &R

TR ERRAS

T, HOWCOMMERLEERR ) =F L R/ A
7 (LLF, PE &) RV BEEOREEI T,
FTo, Rk 28 HFICRNARZE & ILE TS L) & 2850
ARL—ZHNWT, B LERY =F L3 7/o)s
TRIAL T A=Y — LA A TF o — /L2 L w)e
TEAFITLC, EABEEA R LT,

2 PEEZRAVWE-HIEEEE

2.1 PEERMNEERBEORE

DNEFRFEIE LIZAR Y =F L R E BRI OGN
WZoWTHFL, B1IiorndBRofez ETsZ &
& L7z, BERIZME T, AME 3156 mOfPHEIIC &
% RS PE A 2N 25m 12725 K H 12 2 HICERE LT,
& LT Pk 72 EOBICIE PE B HIRS LS &
720, PE BEOERS)CHELEICIRE, B ETET LI
RECHEFFCX DM & LT,

B1 PEESMNERBEEOHE



JE B VST B HATBFFERT I B T3 & > 7 —FJEE  No. 63 (2020)

M L7 B, i b CRR-emlii o L o fedh 4 L B CTEE L7oa | CERk 30 4R 24 %) <0

MELEE X, BIRICLDIGNEFTORE R /NS FOBDOEEOWIRIZHMZ, MHEEOERITEZ -
KB EBESNTZT2DTHD, AR THELIZERL TR,

THATZZ &%, ~ 7 alEoRMAOWERZEET
A R OWT-MBAEESS, Bl Tl PE 502t
ONERLINTNDTD, HATEIZOWTEBEDH
LR OEONEEER IOV THRRTL 2 L L
77

2.2 TREEFEMT

AIET DD BIHBRIEICTIN 2 S DRk L 22> T
WANEHRT D20, EMHTY 7 b (Solid
Works2018) Z FHWCIS it 217-7- (B2),

B3 HEL-MA PE ERNEEEE

3 HEBRZRAV-RESRRLEBEDER

3.1 ETHER

AAFE L7z PE BRI EEEZ VT, 2 7 H ORI
RER A To7z, AR L2y, SRR S o & T
TIER<, Pk 28 FFREEICBAFS LI E =AM FL—%

E2 M PEER, THEBEEOINEHTRER W, 1 BEH7-Y 100 HONEZNEL-b D% 14 B
L CRFE L Lz (PE R, X E LTl
fRATIE, EBRCHE N9 2 FEOE FEOKPERY, WIS G FRROBIEH N L —IC K D1 ME AR E L
oo —7HOMAZ VT In [ CEBER O (PrFRIX), Pk 30 47 11 A 22 25 ¥hk 31 4F 1 A
oL EZBEL T2z, B2 T, AOH 24 HETO 65 HEIOBMAEIT>To, FXRDO TG 7 B
WROENREE THFT T 5, T FEFTOISITROR0m HOMHIZOWT, 2 »y HEITED X S ITEFTH0
<50, LI BITE T EOERL X x5 DI+ Bt Okm, WlEE, IOEEFR LT,
OYTRBRIE A RO T L SR S LT, BRBEDONE DT —H FR1ITTT,

2.3 PEERMESBREBEORE

RAMEIEC, TS PE O S A B L R1 AAHHRER

ERFKE  PEREEN — BEEBEMN—

oo ORIEIZIX, PE BRILEZ NNy Ml&EIZLY D Fiy+SD FH+SD F+SD
NN . - - -~ ) SE5E (&) — 5 3
R DRENH DT, ZORERTHILDT %E%.-(mm 75.0%7.02 946+11.7 90.2+10.7
14 ) BAE(TR) 12K > mf (mm) 47.9+4.80 45.6+6.4 43.6+57
%éa%@#[ﬂ*ﬂiﬁ:&%ﬁ VLRSI I-fE TR % R ME (mm) 27.13+3.77 26.2+3.9 25.4+3.9
FiE LT, LEE(p) 46.26£7.05 556+13.0 48.6116
TEHE (g) 5.63+1.68 12.1+4.1 9.6+3.1

RIELIROTHEAZBBITRT, fii LI3A R H
BT OTITIREN TITV, MR, 7 b—rz M

WTCHRENOKEICTA LTz, Z0%, i LLZHE HE LD A X, MEERODEHEEOT N
TNk EE (BK) O TRALL, AKfE (X TIZBNT, RIEL7 PE FRUETHK L 72X
HTHCEMESS 194 5) (CBE), &RE LT, B ~ORE HTXELY B RELSE T, KRS, BRI 11
(T, EEOTRIERRR, R L I DRI E S AnGEE 1 ATHY, A XDMEKELY HHAY
N7 o= EDTA Y=L, n—=TRTVA ¥ —% (TEFOER) MR DFHITH L Z Lb, WX
MANTEREHERT D Z & TEM LI, ZOHIET, i DL EHERFITOVWTOHK A B 41277,



JE B VST B HATBFFERT I B T3 & > 7 —FJEE  No. 63 (2020)

q .
g

5 S - o ——
ﬁmm_ 1 :

oy ,

*}39— — .

o i o
8 Q

L R PESE &R

M4 LEHEELR (FHHER)

2 KOBREOL X HEEIJIIAERZEN LGN
(Mann-Whitney U test, U= 6.4720e+03, P<0.001) .
SFY, [ AW CTERRBRETT - 72 iR,
e EHEKBGIZEBWT, 11 ANDEME 1 AF
TOBRIZE-T, ML v b PE FREE AV
BRIXIZBWT, AEICHADRENE WD ER3E
bz, BRREESEOREERIZONTE, 2 XKHT
KRERMEIL -T2 2 & D, ZOEBFDENL,
B DT EOFE I 2 O Tl s &
R b,

3.2 EShEtoitE

ORI EDOMEA MR T D72, IEEE
ZIRIEIRE (PE BHR) L1k (TR ICRkE L,
FNENDRE  ZIZH T LI b L—HNOEEIC
DWW LTz,

ERL L 72N oSy 2 — VO EH 2B 6 (TR
T, IMEREET 20 [BI/FPOMEETHRIRL, SD #— RiZ
RFTHZ L L L, B4 EIh 2 ATH 12 BERE oBRE)
IRFfH] A R L 72,

MPU-6050 {EF3#1S+rOAa—7-
SHMEFELY—FI2—-N

B 48t
2FT 12
B R R =2
AHE

ALIF

Arduino Pro Mini 328 5V 16MHz SD =R =ik
E5 mEEEYED1I—IL

BTS2 45 1 H 14 FICEM L7, a7 11
F 00 SXTHEE & Y OEREZ A AL, Bhikos
o —VIZEA LT, IhEifsgyE CEY, £E
FOENOEFT2NEEI N L — (BIEARO
NEITEFEORINE) OEOTOE (Ens 1 B
H) ITREL, £ 24 F&ICEIR LT, It
YT RT AOREFPTIIE6 D LB ThH D,

WESTE PEET
Bz
<>
IRELOYA  IEREESHC
—= —_=
IEREE>YB IEET>YD

6 MEEtIYED1—-ILOREMER

PE FRUEOE FRREX EEE Y 0) 1%, A%
yvay ECH 5 F T RENOFIREENICHRE
L7z, Mo FEX O o A) 1F, 1%
TICEF RO T OIZGRET DA AT r— /L f 7 1
— b RICEk@E L7, MU L72 IR b7 —
ZEROHL, 3 HioMEET—2 %5 L T, &
IR T — 2 %2157, HROThhEE T7201,
BIXT—H % 120 725 150 53 DT — X DIFELMEIZ T
A7ty hLT,

IMEEE & o sflife e otEna oo v Bl L
7o L b RS &2 7 — 2 BUSB4G 90 &5
(12:30 2°b) &L, wbT —FilgknEn-o7- PE
wig EIX BTy ZBME 240 451 (15 -
00) ETD 150 Z3D7T—4 (180,000 7 —4) ZfFEHT
Rl L, ERABTICRT, 209 b, s
ELERMIIRR T EN KB TH D, 777005
PRI (TRUR) Ol BT — % OIRIED, oKX XY
REL, RITVERE (Prid%) o - L—HNRRE
W2 EDRDND,

FRATIX N T 1 53R KMl F/MEZ kD, D
FERRIEE U, KB OESEE RO - R 2 E 8
[N

VIR ORETTR <, PE BERIEORIIN S UWRG
Relpol, W EOKBEROIRIEDEIZE TIERMN-
boo, W (hL—KN) ORIEE, PE FRET
IIVTIRICE T L FL—NE D /&L, EOLLE



hOEREE(G)

ARIIREG]

45 40 -05 00 05 10 15

ARMIEELG]

45 40 05 00 05 10 15

ARIREG]

45 40 -05 00 05 10 15

ARINEREG]

45 40 -05 00 05 10 15

JE B VST B HATBFFERT I B T3 & > 7 —FJEE  No. 63 (2020)

IEE R YA (TR L)

AT R X

0 100 200

300 400 500
min.

600

\ BRI
IERE L YB (FTR%E: L —R)
AR R R
0 100 200 300 400 500 600
. . o i e+ ERl45]
MEEL v YC (PEERE  ELD)
AR R R
0 100 200 300 400 500 600
m B [43]

EEwE YD (PEERE: FL—R)

AR R X

M;

300 400 500

min.

B7 HOERFHEOHEE

600

ERa[43]

0.5

04 -

03

0.2

01 -

MRE PTEE
(bL—p,:B) (BLE:C) (FL—m:D)

GBL:A)

PEERTE PEEHIE

H8 HREORIEDTHIE

DFIBRETH -T2, DI &G, PEEIINEED

L VEORBEEMT RN S EEZHND,

Z DREVRFEDEWD, & OB RRERICEEE 5 X
TR 72 BEK C o DALY, O BREEERK D
FENFEEAE2NEBZLNDT2D, FREFFENE
AR BRI R & LTV A ATREMEILE YV, 72, PE
FREORRAE S B BB LT BT, fEEfEED
BREGEE L CARIOFEREDH TH D Z L bR T
7,

4 #

FEFM 2 S A 7 L ATREZR ) E IO
WTHE AT o7z, BIELZ PE BFREGE, R Lr—=R
A FEMT 5 ETERANTH Y, RO
T, e &b ARSI A FO B BRI
B CThoTe, T OBAIEITEEFEOEWCLD b
O EHEI S H, EERTIMEE Y oW % IV CHEERR I
ERAELT-E 24, fERkOBIE X D iEnI/ SN
LR ST,

|

AMFFEIE, NPO {5 N A BB BR A AL S HEEREARE D - pk
30 AR R OVEFIOCFEEEBRSSAIFE & L C a2l S 7t
DY, JRERESLR GBI e a5 L3R o &
—IZBWTEFE LIZBRMIEIC BN THEE SN b D
Thod,



