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A Digest of the Preliminary Engineering Study of A
Flooting Offshore Airport in OSAKA-Bay, JAPAN
by Tomotake Kinoshita

Offshore Airport Study Group the Shipbuilders Association of JAPAN
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Liquefied Gas Tanker Engineering : by H. Emi, Principal Surveyor, Hull Dept., Nippon Kaiji Kyokai
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CDG UN No. (or Distinctive No.):

JGETS;
JG Table No.:

19734F g i 15 4By 1k A 50 M0

1973 Polluticn Convention Category ;

HFn;
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1. % i fdhs;,;

SYNONYMS or TRADE NAMES;

IMCO#iik A212( VI )/A328(XD)
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Im. {e%Es;
CHEMICAL FORMULA:

IMCO Res. A212(V1)/A328(IX) Ship Type:

m. HpRiedt ]

PHYSICAL PROPERTIES
(1) kM,

Appearance;

) I2Bv;

Odour;

(3) Wik ;

Specific Gravity;

(4) #ai;
Boiling Point;

(5) AEi;
Freezing Point;

(6) &% (37.8C);
Vapour Pressure at 37.8°C ;
(Reid Vapour Pressure)

(7) #Z&E °C,
Vapour Pressure at; C;
AL C;
Vapour Pressure at C;
(8) RURRIREL;
Coelficient of Cubic Expansion;
(9) KLU (E4=1);
Vapour Density (Air=1);

10 #HEtE (k)

Solubility in Water;

) #1%;

Viscesity;

(12) AR AR

Electrostatic Generation;

V. @tk RO wEl
COMPATIBILITY and STABILITY
(1) Ze&Uoxdd 2 B
Reactivity with Air;
(2) $Kit;
Reactivity with Water;
(3) o fbar-Ghic wf4 5 Bl ;

Reactivity with Other Chemicals;

(#-A) (#%-B)

(Tab.A) {Tab.B)
4) ZEt;

Stability;

(5) MEHZ N2 W AMY: ;
Compatibility of Materials;
a) IMCO2— FiZ & B fEHISk k4

Prohibited Materials by IMCO Code;

b) IMCO 2 — Fiz k) AW & iL7odiel;

Materials designated to use by IMCO Code;

c) Zof;

Others:

V. KR B PR 5 f W R
FIRE arnd EXPLOSIONtHAZARD
(1) 51k (C.C/0.C);
Flash Point (C.C/0.C) ;
(2) #£3EMFE; UEL

Flammable Limit; L.EL
(3) AIRRRKIRIE;

Autoignition Temperature:
(4) it kA,
Extinguishing Media:
IMCO=—F;
IMCO Code;

Fofuotid ;

Other Information;

VI. R RS

HEALTH HAZARD DATA
(1) FFERMRE (TLV-TWA); ppm
Threshold Limit Value (TLV-TWA):

(By the Data of ACGIH)
(2) USCGORIfEtton 7'y — F

Health Hazard Ratings by USCG

(3) 2BV EHIRE;

Odour Thresheld;

(4) RiIWRFSI R (TLV-STEL);
Short Exposure Tolerance { TLV-STEL

(5) 11 LDso;
LDso Oral:

(6) ¥ 3. LDso;
LDso Skin;

(7) LCoso;

Vi. & Dbl

OTHER INFORMATIONS
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(i —fE it
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WD IR UBHE + 1.2.2C1), Fi1—1
(FENEO LR & ik
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ARL— 3 L ERTFESR
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e

BHEF B R UL S R ORBEE RO THE
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L ERSFEBR
()BYe : 9FEA R VL — 3 L LRI, (10THR{EF R
& 2 H—DINBBRABE

1. 4.2 BaDMECHT 591

RAEHR 5 23— DR B USRI 5 7= » Ti,
ThETHRSTELL S ey =i 4 3 —180
IHEROE D, SEETFTENHE « DIz N 55548
MELBEAD, 36, WEFR 2o p—(oix, 5H
ETERPBOT— 7> — FOMF IS EBST &
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RT3y,

IDEINRF—5— ML, RHSOHEMES
ZLERRMRERB0T, MEICERT S 2
HELV. ZI1-15ICFDF -5 — hd 1 %R
Fo DL, NKOFrIpaF—sAvrors
LOFITH B,

1. 4.3 BHEHRADHEDE LGRICHET SHE

LNG, LPGHDi RO MMz s -
{8 DAL 2 DHED I L%z B+ 5 #8i0
WM ThRbh TS,

Flzid, LNGOK BN 3R, S5
DLNGOEERBIZBIT 208, #ont7 5
2 OBBIZT BP9, LNGHEM»SLDLNGS
= v MY o BRECBIT B3R, LNGORE{bL 2z
WBGICBIT 2 BIR'™, BHTHLy 2 ONFE, ik
RUKEIZBT 2BFRMY, BRI SOLNG
WAVWRHERIC BT 207, ko L o HHs
BT TV E, FECHIRHEIVR b7
y7TREGTLEY N, DX ) REHER
%, BPERL T TEYDEYR ¥ v h—0
Bt AN L—v s CEBERSICEDICFEY 5
DHRFELV,

{1 BREXE)

1) IMCO, Code for Construction and Equip-

ment of Ships carrying Dangerous Chemicals
in Bulk, including its amendments Nos. 1
to 7, Resolution A212 (V)

2) IMCO, Code for Construction and Equip-
ment of Ships carrying Liguefied gasses in
Bulk, Resolution A328 (IX)

3) MEFARLEH S, SATREEY = T %445,
3t 37 W AR

4) HEE D, EHRPBOTE, 105
5) Reie, Properties of Gases and Liquids, 3rd

edition, McGraw-Hill Co,

6) AA{L¥S, LFER, iy

7) HAZEMHEGS, B3 LOGRmamams
1, FAF48%E3 A

15
3A

9) L LEMS MHEERI 2v Ly, nm
w |\ k., EFETEER, g
11) E. Patrick, LNG Fundamentals, New Ep.

gland Section SNAME, Oct. 1971
12) T4 &, ERTFER, a4



13) R. H. Perry, C.H.Chilton, Chemical Engi-
neer’s Handbook, 5 Ed, McGraw-Hill Co.

14) xRS S, CRATERERITH IR

15) BN, TR ¥ 2ARUERKOM & G 1,
WMEHRREIHES (Bulietin 627 Bureau of
Mines, Flammability Characteristics of Com-

bistible Gases and Vapour)

16) {78, PriEmiERs AW

17) {esekgesl, JtsziHRg

18) i, #M~> K7 v 2, Bk

19) USCG, Chemical Data Guide for Bulk Ship-
ment by Water, 1973

20) NFPA, 335M Properties of Flam. Liquids,
Gases, Solids, National Fire Code, vol. 13,
1977

21) N.I. Sax, Dangerous Properties of Industrial
Materials, Fourth Edition, Von Nostrand Co

22) Ibert Mellan, Industial Solvents Hand Book,
Second Edition, NDC

23) Raznjevic, Hand Book of Thermodynamics
Tables and Charts, McGraw-Hill Co.

24) WEH, HEE L SEHE, WM

25) Wb EMH R, HLY SHAHZAOHEERAKRD
Whr, ARAA, BAMIS24ES A S

26) G. J.Boyle, D.Reece, Bulk Meaurement of
LNG, LNG 2nd Conference, 1970

27) #%W, L.6.1lA_v—vave=a7r{ER
Bk, PERENS2R, BRS24E3 A

28) BA#HHHRS EHARUWFE MBMS2EER

29) NFPA, 77 Static Electricity, National Fire
Code vol. 14, 1977 .

30) ICS, Tanker Safety Guide (Liquefieel gas)

31) ws, 3, 4y shayn—(Lk), BMKE
4, 19784 (RTTE

32) IMCO, International Maritime Dangerous
good Code, 1977

33) IMCO, Medical First Aid Guide for use in
Accidents involving Dangerous goods, 1976

34) IMCO, The first amendment to the Code
for Construction and Equipment carrying
Liquefied Gases in Bulk, 1978
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On the Difference of Usage between ‘Bollard’ and ‘Bitt’ as Sea-terms

by Akinori Sugiura

¥

W o m #®

FoahiDip et i<

1. Ex2H&E

R, TGk, SREoTHEEELG &M
MM aEsEd | (1944) 1212 PRZEEFIRD
T Xzl 2EGERET, AEERILEDHD
DICAWE, —FA0LOEFHE (v b)), = AG
ILTHWB D ERFERE (KF—F~v F) &
54 %7 TEAMEEIZARAGE BRI 5 700 FRATREE
< R - G Yo B TH BHAAED B
hTwa,

SRR SR MEMd] (1958) Tik I
5—FRULE » F (bollard and bitt)] % CHRARFE
Z O B hie v —THETVIET 5720
DEF I B ETH D, —RKDOLDEFRT
— K (bollard or bollard head), —ADLOELE
v bEMTH) LHALTVS,

|1 Wk

2
R (il

E3
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IO e, REREE MTEMTRSE] (1949),
PIEFEEE TARAGEAE) (1951), WaEtE T4
RO R U RMRE ) (1956), MMIEMFE [EH
AT (1957), AESSRnEMBIGIESE TH
BEE ) (1969), KRS MEHSE MHmae

(1970), #B3CaT] M HITHGERE | (1972) L ¥
BOTHIRIFERETH S,

J I SITIXF2001:K3 — K (Bollards) & F2018
S AES — F (Bollards (simple Type)) 233 »
TREREEHR T — FEMEATNSEA, Ey Mion
TIXF20513[43/ ¥ » b (Double Type Crose Bi-
tts for Tug Boat), F2804fRASHHRM 7 w2 ¥ &
} (Ship’s Steel Plate Cross Bitts) bV, S4¥
L 1 ROFREERBL Tikvien,

IEMERE [FMAEN - ABMTFEHE (1955)
T, MMROHIZ TS5 — K bollard (head], bittj

Fe» b+ bitt], EMOHIZ Ibollard (head) K5

SlM s =
Ay b




5
AR (A

—FJ3 Fbitt €» b, £F3—FJ bV, iOmA
¥ THERARAESN) (960 Lk LicHES—§
Ly FEEABRBLLTHR-T B,
BAUESREE TSIERet ki) (1974)
SIEREORR L LTER E iEo KT h
TwBN, KI—FRE» bEnIRBITAN, L
»L, BERE=F M#MT% (1968) Tkt
v b, BEERT — F & U, M3 MR
(19765 7 A %) @ TlHE (LRE) ME G85—mE)
vy MzonwT (KTF285)] i bRoZ 2
H5

ZHLTHDE, e BB BBOANRST
©, R LICHTRAMECARLTL LGB0 Lo
ThWEN DD, EHEXYRGDBEI LB, &
SECH HHEEMEOIRHILC » b LEEY, #g
BEERAESFT— FEWnS, BEMEENRE v F L
SHEZEMMEBII RS — F LR, o LichE
BEARERTHD,

L ZBMN, roTHENGRED STRANO AL T

[M6 LREEDARICH S bite
(479 {818 Fiesole m#2iin &)

MDY S IEvbi i KBERHEO 7 %2 b “Knight's
Modern Seamanship” OBHRE (1977) 12H 3K
FREEDOW LT bitts L WS RBAMFVTNS,
—7, EEEBHAOF %R b “Admiralty Manual of
Seamanship Vol. I” (1964) TCIX{HFHEN single
bollard, MERiEAS twin bollards TH B, HKE2
BEL 5 REMROBHNOM TRz DL 5 &
ERNRHBZOENG, bARTCRILLECIDLE
Hidiav,

IMCOTHREN - MG X E A &
i1 (1976) TiIxREREEE Bius/Bollards & L,
FAEY Bollard & LTW5, B%6  KEFGE
RGBT ENML, HHEICHT SR K
LTHEBENZLDTHB S,

TIRERIZHTIMANTATEEFHO 7 £ 2
D THBPENI EPRLTE D TlrAel, HER
PREREOAHELTIRE v FOBEREL, #£5—
Fiz 4 e LTISHRICA - TH O TE-ATETH
B, ¥IC, n¥REFEOMIZALED % 24 3
h, bBREICKITSBEELANRTCE 0N, 20
FhoOEHENAEBHEREL, BRBUAERNK
ISR BMNETH B,

2. BRELEBRHFROER

SEFEEIC X T, bitt OFEBIXEN TRV,
b%&(ﬁﬂtzﬁ YYFETELUETHS I L
N5, 14~15H48, W5 KIIRR CIESHTE & M B as

g

-«d—:?«:r s\
==

@7 I1HERIHAOHMICH B biti
(w y 7/ 4 & Prins Hendrik w5 o
RAOBEN )
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POREA Iz IGET 5 # L e K& o — AicEE
iz, TOE—LDZ kEIEHIICH bite, 15
FRUZIL biti LIFALDTH B, E—ADPRIMIC
BRoRKOARSH > THEESEIEDLT LT
2B, ZhRi$ic riding bitts 22 Y, ERRFHEEO
FHEEL b HFEL bR TS,

bollard @FEWIc >\ T HFERE ik & W A3, %4
bole 7 b btz RIS -ard 2fFI THESI
REEAS WS, ThidEnE L FREEE LTHE
MTELXS,

REOMRFE Y 2 5 85 OED (1961) X bitt %
“One of the strong posts firmely fastened in
pairs in the deck or decks of a ship, for fasten-
ing cables, belaying ropes, etc.; generally used
in the plual”, #%7- bollard # “A wooden or
iron post, on a ship, a whale-boat, or a quay,
for securing ropes to.” & LTV 3 DT, IZIF bitts
MRER, bollard AEHEREE ik RAMEN L R T
&35,

KM “Webster's Third New International
Dictionary” (1969) it bitt % “A single or dou-
ble post of metal or wood fixed on the deck of
a ship around which mooring lines or other
lines are made fast.” ¥ 7-ik bollard L FHZL L,
bollard # “A single or double post of metal or
wood fixed on a pier or wharf and around
which mooring lines are thrown.” iz bitt
LRFKL LTS, Tabb bitt BEEELER
fREE, bollard REFMETH B ELBEBLYL
FACEENSZLTCh B,

Thit U5 v ¥ 0~ U R KRR M
(1973) OEWLELLE » TV 5, L L, B
THIEMARESL) (1953) OBA, bitt 23 FCRHHY
B R (RO S HIzIL TIoB R 2 F—E0gk %
oADK EL K W ERL LR
EoTEDB) THbLRERETHY, bollard
2 OTEREE ks, XAMMRYIZALTER Bk
REEDEL TN VW TRDLLERIETSH 2 L
VI DIXOEDDHIE. SHE W VvePr 35
U Befnsks ) (1964), EEXCH Tyt v v 3t
RS (1973) LiFAKRTH .

TDL S IZRKOKERM, DAROEFRC
PWTRARY, BRIZEVOBNTH S, BE
oONWToERE MR 3 &, bitts RIFELE, bol-
lard 23 00ikss x M ERDTABL LT 5 ©
BRETH5, LALAKELARTERXH O S
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{, EREHOFFRA M IS I XGEHE % twin
bollards, fi:# single bollard & L, Z/=KkEHi#g
MoFERA PO LX) ICKFEEE bitts, REEE bitt
LHAALESEAL TV S, X FHBEE mo-
oring post Fj=iX bollard &5 LIs}, bitt Lpf
SHT RS B,

3. FHORM

Smith “Seaman’s Grammer” (1627) r W.
Mountaine “The Seaman’s Vade-Mecum and De-
fensive War by Sea” (1756) X & $iZ bits |z
riding bitts OWekE £ %, bollard OFEMRITAL W,
L# L, “Encyclopedia Britanica” (1769) (ZIX[F]
872 bit or bitts OWHADITH, ¥ 7 BAOFRSR
HL LTo bollards AA»biFoh T3,

“Falconer’s Maritime Dictionary” (1780) 21,
bollard (%72 < bits XiF TH B, ETDISISFERIC
1379 # = PR L R BB bollareds AR &
h3, £ “Steel's Elements of Mastmaking,
Sailmaking and Rigging” (1794) ¥ X T “Steel's
Art of Rigging” (1818) T4 bitts i3 TH 5,

Z0 7T HIRBTH DN, kil L. Mckay “The
Practical Ship-Builder” (1839) & R.H.Dana Jr.
“Seamen’s Friend” (1845) |- % bitts DI IR L H
v, LL, 192 HEICAD LHEH LS
X @Rz bitt & bollard OFEHic>WTiRRiksh
LRSI D, 18454 CitHRE WA BT
BT E T ORMED 9 HIBER W, S L H19
ST = Tl bollard 2L L THBICAWVS
ZLRBHEVEDoEELIONRI .

W.H. Smyth "Sailor’s Word-Book” (1867) (z
23k bitts ZX{FELE, bollard EFIHERK— A ¥
OFEFELIBREORRELETELLTARVE
LwWESEmZTW5, TOBRIE, BET LM
REiz 2 TEFNHS A. Ansted “A Dictio-
nary of Sea Terms” (1898) :L{li-T\ 5,

Ao r727+—F0 J. A. H. Murray “A New
English Dictionary on Historical Principles”

(1888) { L2 MoEHBLART, FIAXERD
L bitt 2oV TiX 16 2D L DA 5, bollard {2
SNTRIMEREEN LD LORHIT ATV S,
Fhic B 221912 EEHED 6 toAB EBHIL
Y, chiusO—EREXTTH -7 LHER
TE3,

A.C. Holms “Practical Shipbuilding” (1904)

{z “To make fast the mooring lines, large cast



iron bollards or timber heads are bolted to the
deck, in such a position as will give a straight
lead (end-on as regards the bollard) to the
Similar bollards——sometimes
are provided on the forecastle
deck, for towing as well as mooring purposes.”
LHBOEXLD, 20{520D 3B/ ic 1 bits kv
bollards @ FHH <, TR AMANREBEL LT
B,

#E#Ho “Manual of Seamanship” (1909,
1915, 1922, 1937) £RRTiL bollards i Bi4 z 3
Rid v A%, bitts IZ2WTH S5 % F b A riding
bitts L LTRY EIFTWBXEIIT¢Hs, LaL,
i8Iz it “Bitts are cast steel bollards. ... .. "k
%, ¥t twin bollards, single bollard Aij2ig
ENIc Ok 1951 F[fH 5T, bitts X RBIED s
FRIEA riding-bitts DZ L Lix > T3, KEGE
THRAEEIZ bollard DFER YT 3 o i3, riding bitt
iz bitts DFEYUTT bollared LRYI+37-»T
BnhrErbhB,

*E#EED “Knight's Modern Seamanship” i1
3fR (1901) M BI0MRET—RAL T bitts 213 2/
FELLTHEY, 1157 (1945) Tk, Bitts |3 “A
Pair of vertical wooden or iron heads on board

mooring pipe.

?,

termed ‘bits

ship, used for securing mooring or towing lines.
Similar to dock bollards.” Bollard i “An upright
wooden or iron post on a dock to which haw-
sers may be secured.” LEfRIZEH#E &£ x T
B, 12[EH BIRFOIRE CZ O BEER L b » T
2V,

“International Maritim.e Dictionary” (1943),
“Glossary of Shipbuilding and Outfitting Terms”
(1943), “Naval Terms Dictionary” (1952), “En-
cyclopedia of Nautical Knowledge” (1953) 7y
KERRBEFMITIZ L A L “Knight's Modern Sea

manship” FURRCHSD, H/clinic B9+ 3"

A.D. Quinn “Design and Construction of Ports
and Marine Structure” (1972) bERTH S,
The Society of Naval Architects and Marine
Engineers “Ship Design and Construction”(1969)
ix bitts & bollards FEEFRL Ltvrz 2, EE
DIEARBIRT & IXRFC bitts F BM LB L Lcos
5,a$oﬁﬁm%vﬂ%EEﬁi—FamU.E
» PEZORERL LTVBDR, KER T
BEEATH D, 72X L, G.O.Watson “Dictionary
of Marine Engineering and Nautical Terms”

(1964) DX SICEBTH->THRBLAL BE:E
FTLOLHD,
{ORRMBEREOHE, KFELFL FEEITH
BThaM, HUHFLBELEEBLIEMz LSBT
W3, REFIXEDHTH B,

\ E v b FZF—F
4 ¥ ¥ = Bitt Bollard
7 7 v A Bitte Bollard
A R A4 v Bita Bolardo
K 4 P4 Beting Poller
7 v ¥ Beting Paal
u v 7 Burenr ‘[an

RKizhFefloficA s o FEL v 7 EIZIXY
OEBRREMBD B, v THEIZIBELEALAF VX
DRELEFDOEEMALTEY, /K E o bitts
DREEuVTELLTHEI L LD D, RELS
DERABIZHOVWTHHBALTWASZLIE, Ev b
FERT—FRBRAIZEEL LTHAVWLASA, Fif
BERTOIEST— FROBBZBOATWS 1
3T L ThD.

4. NBOFRE
bOORECRT SN MBMNEROS X, kER
POOBFRELTERLESE L TR LD
ChD, T, BEOKBIIRBEORT AR
A/ D LD TH o7 BREKER MHFAHK
Bifr) (BBIFS54E - 1872) ik TRAS—F . z—

v Kl L LTHREORYEHY, (742 - € »
F P LTBEDSRABE Yy FOLSRENL S,
bollard-head & riding bitts DZ : TH 3,

TR - FLGEE TARTIMEA) (B 748 - 1874)
R P54y s E2 MR TF % 208/
ez~ ENH =V TRETHEANVE, + 1,
FRAS—F - =—v Kl & PAROIZ )Y 882l
Bor ) A=y T RINVERTHRELNV=HT]) &
HBP&EhTHS,

RSO RBTEBTERDR, ZOFBLE
104D FefT & Bbh 3 RIUEE MSEMRAER
HEm) 03METTHB. 3ME bARERACRY
T3 Lo TRAILEOERLIEZLAL TR W, %
TR [ REaREAEE] Mrag
. 1908) IXGHIEINBEORBETH I, i
HEA) OBz FE vy Bittsi 545 ¢, v,
w Riding-bitts] FHENTF — F, ~ v F Bollard
headj & &5 CHEBREMFTTHaN,




LL, PEE - IHELE TREmgEsEhl 33
{HA3SE - 1910) ik Bitt % (fkEds X U K H,
Bollards % 7-i% Bollard-heads #RFEiEL L,
7= Bowsprit-bitts, Riding-bitts, Cable-bitts, Bol-
lard-timber A ¥ ZBJHFEL LTHIFTB, EL
T Mooring-post % HiR&ELIRL, FHc Mooring-
bitts MZ L & L Tw 3, LA L, Mooring-bitts
REAETIRAR C, FRIEAREWAR O BIR LIz i
3FEFE0—fiTh 3,

[ 45 B ZImReR LI AT (KIE 8 48 - 1919)
IEBHEAOFARBIGRIB O IEIZ T {, DISHHES

Mg A FABME] CKIFIL4E « 1922) i2ik FKES
—F 1%] T¥s b ML) LHBETT, dbi-
PLEF - FARGEETYE v FRFEREZLHELT
WENPDE S THD, FHE—F Mg I A& H
(KIE1S54E - 1926) ix TRRARAE (Bollard)) &L T
FEOBBELTNS,

RGTEBE M EMuGIERM)  (KIE154E - 1926)
i bitts %Rk, bollard #FikH X O HEARKEE
LTnaa, Thib bitts 1%, bollard 3
iz Liaidhid biv. REBERE MNEMiBE
fed) (FRFI104E - 1935) DB T bite AFHEE,
bollards 23I{FHRE, bollard AFEABEL VWS X5z
B ohTHY, KEROMEICH -2 & RBE

Th D,

ANRYEHEHR TIEfndgyr A 55 & ) (RBFM74E -
1942) %3, bitt & bollard % & b iz Fik: L THRE
HOBEE M- THARWDIEL L%, mooring-bitt L
mooring-bollard # & HizEBAREOZ L ELTWS
DX, PIEE - NIFEIEE EfMEERN] ok s -
2bDTHD 5. ZOFEBIIFEMETIZA <RER
MBOBR LR FEOIFEERTLOTH S,

AL [HRAISIES) (B34 - 1938) <
HEREEIZ bollard-heads, FAREEIZ bitt DTEXR{HEDL
RT3 DIk, REOCHBNEGEOIRAMN, XUREEE
CEFLTLE- R LETRTLOTCH S,

BOLET] MAZEETOAnAammEsedt] (1962) kv
v FORT FRABAOHEERA® FILT 58, FiRL

RITRE EICY T o h 8D 5 5, —FEic
RoTWBLOERT— K~y FERRY, —K2F

DHYDEE Yy eIl K5—FOHEHT FREF
HE¥3L&Tu—7"2 &2 TIhEFIETS
e PR BB Uik, —ARicEEN 2 d—diz o
{6 bDERT—F (REE) Ly, —&K0
bDEEy FEWHI LBEOHBHGESE AL
BiHrTns,

T R AEEEH ) (1963)ixmEEx &
BICFHREL ZTRLTWS, WHERES M Efmgyr

B 5 ¥ EBI3I2E - [AR120 - RWH /< —5
FE i3, 500/ (i&#+2407)

KACIENEACEL . HER I DS U S
ATy o Foy B L DAL - o0 S8 WL I
YT . M - PHIBlOdE KB 2N
IZPED RN DR, 2HTT ) v/i—
Sy TOMBLIZ X
Az E, ZNSOIHLE TV TN DM
B LMD I2E P D, RO
BAT: LML E P aiiaonTns, )
AOH oML 4 & LR 3 4, ()
WAL & U T H MR L

817 e 7w KRkt
WRHEMBPREIRES -1l - 13=a2a—YWHE N

TWEX(03)543 6051 . IRIF - WEHL! 25521(AL4L)

LI Fzal nEgL 2%
—
LA 5 55

2 NI CATFIA S B,

FaNEGe ], JEREI.
JUM., XA 75 7—{A/N. E~TZR
BV 1T O F ) RSV, A
FVRASL WAV, HY) TiEDH
Wit /V1. 77>/ X. 7
wIODPH X, NI F 1 DS FICHE
3/ X0, AGEPLEWE /XD, 25801 v
C3—=C/M NIV F SN LT
V) oy N = K E AN O Al

B LEFEEIZ L D UHKRE J

WL'E}/EI\ Z DR S

B S#I_EXIISH.HhE3I05
ﬁﬁm*ﬁmmmtﬁﬁémk&

U7 i B oo A il & Tt

fre )\ #. EAH3, 300 FIGEF240M)

WERETF O il
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Sl | (1972) X, bitt [IRFEFEOBBEE ML
T3, HUERTHREL AR D) k-
<Y, bollard iZix FRAREDO RGO L
Bt eh TS,

5 LIT

TEXNES BRI L HICBXEDOR/FHTII,
RO FHEEICRIZL0E TREEI BXU TR
Bl BEOBRMcRIZLOL MR L FEA
TERIT %,

KRBMOT %A MR, —cEETRR
@& % twin bollards, fRE% single bollard LIF
T, FikEo = k% bollard %/zix mooring post
Lwd, Ei= bitts vy 5 DRAUEIZ 51T B riding-
bitts N Z L TH Do

(EBHEOF %R Meferid, —CkETIRN
iR bitts, REEE bitt, RiftdED = & % bollard
% 7=t mooring post ¥\ 5,

=721, BABEECHEREh KRBT o HBH T
3, ARSEO B EIZERIT S DI oW T ik bitt &
bollard 2EFFEL B2 L TS,

#ET bollard BEIZL » TWB DX, KfE»L
S BAT A L E, ThAETRATE#EDAT
7= bitt PEAMELRANT B2 Tidkled - o
LBRbhd.

ET bitt REIZR>THB0IE, RECOE
2 H L i EBIRICKBOEMR MR LRI ERT
v Bbh s,

bitt’ XEHEE L LTSRS E 2Rk PEEILED
5] L WO RHKERF- TS, E/- ‘bitter end’ L
1t FERC S b e HFEDORAIC B -» 12 #I5) ©
Z L ThB. TOERMHEIND TR, FEARC
S>NTHiEbI %,

—7, ‘bollard-eye’ iXfRPIA BEERE~ED K+

[AFEOEBTMITLTIES, FRECILITZ LD

O] ThY, RBOFETHITBIDRTREOLE -

IEBBDZE TH d 5. & ‘bollard test’ o
bollard IXFRAREDNZ & THD. DX 5 RigEMN
& ORI TR, bitt 2MBPAIRRIT bollard RFHiRE:
THBRENI T LBTED,

LI RZLERETHE, bRETHETL
LTo FFEF—Fl e T¥y bl 28588, BE
BizonwTik IF7-F1 & Ty M o¥beo
Prni#EXAbND, TROLRABELEL TEL
Fxlave AHEFL LTHAVBIBAIZIE, FA—KRK
CHdLDIC 2T, FebzF TvLy - H5—
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Knight-heads

sbitts:

%wsprit-bitts’

s

1912 P D A AR SRR IT PR
(C.G.Davis “Ships of the Past” (1929) » &)

FlETovIn - 5=KJ [¥Tn 2 k]
LT nvey bl EWS L0, ¥ 5h—
FOAFICH—TIZNHT L, =R LY
b/ AT

oz Lhid, REEovr » b (bitts) L&
HEDKEF— F (bollard) A EbETHERT LI
Hb-ThH, HFEEEZK F — F (bollards) ¢ L T
riding-bitt UstDFHEEX € v b (biit) LRz L
v,

F BRI OWTIR TE » M) LREXARWER
EETHB. FMER (RS —F] £z rayy
v e RBA b TRhithiEe sk,

REFEF—FERF—F o ~v FLEERTBH,
REWROBEIZATRTY v b2 ZOFHM» X
A B7-HizERiF o knight-heads % — £ bollard-
heads BEA 72 Z LIZHET 5. #€- THEQRMGIC
HBLDERF—FTRFET—F o~y PR
DEEAHLETH D

LRBEAVATY v FORIRLIZH 385 E
OFfE bowsprit-bitts TS XN, 20k » b
cross-bitt TIPZ A BTV XL, ez .
oy MIEDOHERERTAHTHI NS, BETD
HEOHBRO LDICHANBATVS,



A -

kooE i

NELa @ TRASh DI EEORMFIH X T A

HKEOK—Hh— - Y Fb— FAFI v IR -
x> Y=7Y ¥ (HSDE) thizzoizl, [
| HEAS20EIC 7z B AFRBF HES 2 7 5 ORLERE
| Bk b LICDHE L ARRRHIE S R 7 5 OBLER
L conT, JIIBRIHE 7 £ AR & KA
Zs
: Zhizd LS IRETR TR, M EE
L R ONEEIE S X ORI O MBI A 7 A

BRLET AWM TH D,

#BHS DEHBoGEY =X 7 Ao, B
RGP LOEED T, H30FNC L DIE D,
1,400 k2RO 3~y MED 5 20,000 b 2k
OHYHEE T LILMMIZ = » F L7z FHiH A X0
HH AT LEHLET D ENARTH D & |
5o BIUIHEEIGHED 7 ) 7 — Mg “ARROW”

D)=,

Wed a—, & Bkt ERRT

PR EERERR U & (il % 7 B MRARRE AT D A — 7=,
A 3— . RIS c R, FREE £0.1
BLNOEHEE L g & LTOH b BHL R
Big s fmrhinn T 5 X 5 WA Shioh—
T T NRRGE e a—s xS A=
MQ10” (B #FEL:,

S0, Bl iR Lz 0.5 B T v 7HlEHE,
B2 2 ) 2—p—p LT, BICENTIED
TERWEERRC LRI TE, ZRERO MK
ZXD, F—mihz L v H LT HA0HRE L E FE)
L Wihgeiis: Yo aic LEEEODTHDLE
P, FOHEAHERRIE S B LV D,

NEFHA1 iz, BBV AROR—Z TAE
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THEHMTH 5,




Engineering Course: F R P Boat
by Seiichi Niwa

z  #®
FRP i 38 i <s>

FRPEH#H <7>

7+ ER

i3

4. FOMhOFE
4. 1 Zxh#El
4. 1.1 R (BE{ERD

fhitt (catalyser) Lk Jodle, EOFEMIC L -
THRIBEIZFELWERE S 2 505, FItoMEicA s
REL T LAWHED Z L Th B, HE, [0
BiEAF (initiator) @ X Siz, FRESMNTELT
MEHELZZE L GET 50 B0 b 5iFNAIE L4
HTIERX ST =70,

AR U =2 7 B EIE bz, 250
TFNE A AFF (MEKPO) iasdl
FREOMOMRMER L IR ah s, R
dalES5% EIZ60% U A F LT H L— k (DMP)
i TH B,

Easrh IR, FEHOEBIC X - TREERIC
DEAEERBORPIET T 50T, k%6 » A
PLEFEB LI b ORI E L < 2,

MEKPO® X 5 2o HiEGBE bR R o e
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ICE > THIRTHMLUTERES o bnb, 444G
KGO A &7 — k ke b LGSO % 2 IETf
OIFHREIC L > THTFHBHRERL TS, 7ok
¥C—C, C—H, C—O0AaFro—iaTH, %
FEHEM 2HDEFEEWCHFTLTWS RIEIZ &
Do ZOEEIERTHEAICEREhTW 28D
BTFH1ES>TREFROETFICB L THBELR
fichntE, ZhbDFERiSsFH o it
FoghiEEbb TREERRE Thabbiloy
F eI L THUSEEHRE B L TEELL S
Lt aEAERFo. ZOEMRIET £ ST
BT hN, ZV—FIHNBD I REIL Lo
B
SUHAEGRIOT I H ANz E ) v —
ML TEETAHEGTHY, ZoHFHos oH
LA FEXELIONRZOMKETH S,
SUANFIGEAEE (R R BolLT 5 ¥
HAR <, RO (- FBFEFRT) 4y, =/<



— X—=C=C—YD 2MEE LI ETHV f <
PARGELE (initiation reaction) M &hix 3, =0
iﬁ%)k—$—c- BRIV S ANTCHB. &
X ¥
AR Y = 2 FABEOBLIE, —OXIICTTH
ABRE ERF L E ) 2—3 X CERRTERARY
TARATND 2WHEE 2T THBEMCERLTY
{o Zhai4:£KJ5 (propagation reaction) T
Do IDERTCHAY S LAKATHIE, ThiL
EORIER S 2 = ARSI (termination
reaction) T 3,

REDR 5=+ L 3onln o RE LS Y
ANTHY, 27— bORHERT+H2 LiMIELE
RGN W & bz i 9 BIc RIS 2 » T L
EITRRBEOBEZNAHZDT, LWk DHBE
T tﬁ&ﬂiﬁﬂﬁ{&mm? bhiiThif o, BF
WP o TIRILCI1255%ME K P O 0.6%L1 E&
B Lts,

ERACH OB HUE & TR T 5 DI LB R E
% (active Oxygen percent) T+, HELEERIL
%me&&?&ﬁ%%Vﬂwo&ﬁ&iTﬁﬂ&&
BYLOT, 100% DD BRHLHOEEBREOE
BREERE (-0-) ORTREZOERIND
AFRCHR LI B RTHRT. 100% MEKP O O

f%ﬂﬁmi%v&u.%%maxpoumﬁ%?
3,

412 R
WRBLIz £\ LMEK P O L A€ THATS
Rt (accelerator) 13, + 77 Ba v bl
RAI7 8= be, nFRb 6% A b e
zfﬁwtmﬁ—&umménagﬂﬁoﬁﬁéﬁ
SLOTHY, Mgk s e £ — & (promo-
&2&W$&é$®?,$t%%mttwﬁﬁf
7T H MR TR MIHTiEh T, B
ff?:ﬁ%tw$TéaLﬁﬁoT%®@mﬁﬁ
) *%ﬁﬁk&ﬂ?:kﬁ&ﬁwg
mﬁﬁm;;T=A»F%ﬁmebémwéb
Eﬁmﬁslﬁ&’ﬁggﬁm&DﬁTféb'%
mh;{&}_;é lero53 o kpasn MXTE{L{REE
M DT, BRUEREE R L CRER 2 M
c ~2ﬁﬁﬁﬁémlﬁmf6ﬁﬁféfb
TRAER % frr5

- » IRD RS BRI it - s

&5R+ﬁK&ﬁL&UnH&&&“°
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{BER D BRIBORIEIZ L » TREDRNRIT 3
DOTHERG6 » AU LEB LI bOOEEIRFEL
{78

4. 1. 3 BE(LEREH]

HEOARE ERLVICX Y, HERARECTEL
WO EEMA DO T2 » b 54 7 %45
B LTREATIREER T & 2 VWS, Bk
2B o3 »IcHiEFEmMT3L0T, ~fF
p¥ ) LEMARERLZIERLLONER 2 1
Bo FMNE DL EICIITLEEM L BIIERICH L
0.2~0.3%ifmML, LKRELTHLHESX ML T
AT 5.

WLREAZ AT 5 & SR OTRIZEL
LAFRIER SAV,

BHLBIEAIZ R 2 RS LAREH{LEE LS
Fuohd, HLETHANCACSI2EDLOTH
v, FROEETHEOENRSMIHL m{bgt
EOMIEZMAT<ETH D,

R B » TG A —»—0E# ez, +
ShFA TR THRELBERLTE» 2T
P Y AN

BSRIFFOTIEARTIL, BB TINES2b0E
wMT 5z L 2FAIE LTHELTY 3,

4. 1.4 BREER

FEGELEOBIEIIIRML TERW LS5
F25L0T, BEOMEEXL 2127740920
AEERDE LERAFLYE ) v —BRTH Do

KB a7 v PEBICIEE, EEXBLE
MR R AL, BRRSFICEREEL Lo
L3 HAT A, kb Fa—-bELTERHE
{tke L= CRUBm 2 BB L TH{LE ¥ 5,

22 HALAIO FRONRITIRAE 100 Fizxf L 2 ~ 6 &
BATHON—ENTHHH, FERIIBEEA—%
—iclvabE, ErHILENRH D,

K57 409y 7 AR 6 HREE L &R
W57 ¢ L OMR, INTART T ¢ YHERS
<, THRRIIRETHBEShTEY, nTAFT 4
v METHh D, BIER0 T v 7 ANFHLICE W LE
IR L TRERLEN L, FEBICRF L0l
REILT B0

Uy 7 AOBEL EDBRETCRRBRED R X
IR DB EEMET ¥ 5 L MfEP TRt 5 2 L
b D,




4. 1.5 H&H
BUBRBHIRICE G 5 2 LIRS R xic <
{lenicd, FRIE LTREIET <& Ch3, 4@
EPHOBRIZI Y ABAEICTET 5 L s, B
BORBEHEMETRBT3 2L bcaa, L
HHERETE PBOZLRTLEBBLLLT
v 73— b LTHBHIELBOLBRE G, 3G
ABBCEETILERRY X FAHEH 5 —~
—AMEMEAL, BMIECHLS%EBEL LTYE
BIEEZERAT 5.
Fra—rRAET, RS HER oL
Lz, &hoiey, MRESTHREORYW, 36
Lz ra— RAMIEER S FikeLch s,
sy va— MR EETAL i, »S
—R—=2 b EEATIONE, #HE 100 Fickt L
HF—R=A bS5 ~ISMBRELHLTHEM, HE
FORHIZ X Y DRV ERT 5, FMENRENLE
EHERF LSBT 22 0MHICF 2 b U CEER
L FNALRHIOBIGRE RT3 Z LN RETH B,
HT—_—A MIFEROBED—-T, BiRE
AELFTBAILFERE e —LRALTAN—2 MR
LcboT, TENEY =27 A Ak 7 20
oA s (DOP) EOFMYHR, MFIOTRHE
YZRTFN, ZINMBETT YN (DAP) BT
FRY =X FABBEED X 5 L EEEO BV EIEN
Ebhs.
HERIFMADBE L5 X 3wz v 3 Hul 2
BRORHTH Do RRHIRSLHBERICTTEOR
EOHEREEWTH>T, 7’5AF » JICEBLT
HRLENEEEX D, BRHIKSHRYSAICBED
HELEHWT BRYOBATHEREY, S840
BEEREBR L V9. BB O S e ok
LTEBDT, TATHBALEZLOERBB X Iz
TRAE D Ui LTBhiE, Wikt fhasigs
I EBEN > BN > BROIRIZT Ch T v
%, HEAOKHE, HCRBMNLTSREEII g &
EELAEES Y, HROBERL LI YISEE L
RFNLEZTEV.

4. 1.6 BEHMAFSH

TR Y 22 FABRRICRBR L ECARIR RS
TRLWATF 7Y bo C—LRTh DS R
T 5MEIE 2K Do BAEPIZHBL T 2 EHksr
F2, MFEICEOBRCHEEICKUH < HR 2%
> TW3HE, BBROAMICHBM, 35 2R <
&, TOFEIHEBOFZCNEMLZ 3 LT
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FEEBET L, ICHRET ISR & B LS
EEnit.

27 Lv—hiiR &3 K, BURIERAITIERA )
S{TEBRANERTH A, B+ 5 Li5ES
MULAth #Eavwiewiz, Fra— BIBECR
BRBIEC BN TFREKL Y » (BRET7T =
TN) ERVS,

7 e T EK T A8 (Si0:) 7399.8%LL L%
dHBAGEHREKT, T B o TiO, AlLO,,
Fe,Os &% &§¥r, HIEE 12mp Fepol L 2 ~20mp
DLOEXE LT 5BHBFIRT, M EHI40~60
g/l LnwShbhblLisBERTS.

BESICEMRET 3 ICHil4 DB ENRL B M, F
B L& 2 TR BIERIc Mk E £ TR
BRERMLAV. 7xu b EEENV A
1E & T LB 2.2 & 5O TERMEIKIES 3 L3t
Kt 3. ZOBEELRENE RATFRFSICE
> TKREREND Do

4.1.7 BBA

AR Y =2 FAREICIERERT V& Forg
L LTEBREDRR (e 72 G 2 HILRR)
FHELERGEE, —BBUGRREC RA LR
MLAEMBE NS B. ZITWHIDREEIZES
LD ThHD, BRAIZITEREADSS Z L i
BRTNS, —HiIC k<A TS LDITE#EE
R57 4 L EZEMET L FE OIS B, 27
RIERRSASARIC ZHbT v FE o 8T 3 2
ELEARNH B

K b7 A 2 = ¥ L —AERUR AR e
m&Ehso

IO BRANLS L DHE, WEICHFE LA
WERE LU, ERBAERTLFELL 2
RSBV,

e AL SREIRBEIC W L THE Y A & S
+A0TCHRAIERTIZLRERTH S,

4. 1. 8 EDOFMNA

PEZRFOEENABUCIET Licizw, #MiEosine
MR L CRIBIERICBIE ST Lo L &,
EICHRAL LTAF LY E/ v — R AND 2 LM
bB, AFLLE/ T ERROKEVBIER, F
R P OMiic EREBERIETH &, PiliFoLirk
HCi BHTORMTERE LTHIEL T3, =
DL RTENEONL I ERREIETFE+ ~& ¢
5.



PIRABIECRIRAE Lo TARRERALT
L v,

2 Ny
2.1 NTFEY—=7 24—

BRI TARICTERI®, B iLEy i ¥
EELLRER GHED CHY BT bLOEAT L
Ww.ﬁmm@&ﬁ%u@msnao

ETARISBLS IR S M & &, B, (F
Kit, FBEON LSBT b0V, S0
9,ﬁ@»wv¢A,v4w,mﬁXyUﬁ.ﬁv
—%@%aﬁszv4ynﬂw—y,7Z/—W7
170 =L BORBRIPH 5 2B, 7 2R
MEHER Y LRV o h s,

BEFIZizah, miv=x, =K% @5 REF
ﬁuzz?»mﬁ%ﬁbéaFRPﬂcu¥%$@
W*”=2?wmﬁ&mwéomﬁﬁ?.£uﬁ%
EFERZ L4 53,

AT RARYOM iyt R s hBiEs, BBRO
WE8, 2 & R TR#T O 3 —F— AL, #
BAT V=2 by o 5T AR LiC BRSNS,
=D &5 2 RUIBRPIEC 8 & h B 47 RIAECB
ﬁ%moz&—$tmgm;5ﬁ¥&%&2ﬁb
&t@ﬂvh%:tﬁﬁ%énao
*moﬁhﬁummﬁoxrb.mwwﬁﬁtﬁ

a.
4.

TE~HIC WA s h D, BLEPBELETTS

PTTELRF 2 b, LBOMSTHTHS 2
ERBEREh 3,

F=T sy pETAMERMLAE R R T D
D0 BT IR b 7 4 g e & SRR 1T
?ch(c}ﬁ'«‘. PiELTs it bR E R TR
d0 STDNLH L & b TEAEHD bOTH
S MR ¢y i si) 5o ORI HE
V=T a YLy r 5 L LTOBREHRS
RO YT a3 REAEEY TATFAEL
RODDIMZ, KBz Ly pbiclhEfsL
umvvay%osoﬁwméhéo

T F—T 2y rofgic L DEL D
KTARNER S h, LofBiicL), $rETA
B R > TE 3 83 oo,

FRPRAE LTiastig <7 » M+ 5. HUBRA
gmxzamm¢asou.—&m@mmﬁiw%
BB SR L, KmMicis ke & A L
PR R,

f@muag»mmm<ﬁ%&.ﬁﬁﬁﬂﬁ“‘
PRERENBOT, FeTAH L LTSI OB
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gx

% T AR OB M 4]
By vy o n (REREiE) 32
" (T ®) 30

733 g S N 106
iRtV v 4 23
way (KR 32
TAIt 73
7 v — (#33, Binney & Smith &) 54
Aty 47
sy 46
r4vot 112
vy #» ¥ (Hisil) 210
” (Santocel) 250

Rl S RN 111
Ed:30F 3 85
T R @R E 47
B # 69
M 146

BANS Y MITHYT, BRI TREKS Y 5
FERBT e IN) 2Lk TIA b r—FKr (@
RBHI—Fry 728 BHLTH3, HHIAT
WBRERAAT (VT v IREZATDORYZRTF
AIEER) R0 BMCBL Th 3,

4. 2.2 FETAH (filler)
WRESIRIML TIHBE, WAtEOSE, 5 vz
BEOBMICEDLDhIWEEES. B, EROERG
BB, 05 bLRWERERSHRGIGRERLH
LIFATHERTAAL DI TS,
FTAROEMIER & iX, —BROFETAFIH
BERTLERLBELTATRICA s L &0
BEENY, TRIEL-THEIhZLOT, BH
FoORiiEE, BiELETARL 0FGYLBEELD
L RBIDOTH B,

oo L 2o B R o)
= S MO TR £

ZEMFIETAADORMITREH 1 Bic R+,
LFFRPAETAHADEE LR LD >N TR~
3o

1) #ILY (tale)

3Mg0-4Si0.-H.O Dl F+ 3 8t <, &
i, ERRERBAROLD b imitrHd3
Raen@BET, WHELEThS, #iic L T
A, L/, S RIS AT 3,
AFRATETARL L TRENZ L L, BIEBEH,

X100



BIESAVERTNSES, TrE L MaTEes b
£ ERICIZELY T i,
KAt 2.65~2.98

2) HEEALL ™YL (Calcium Carbonate)
CaCOs BRAL LTHRIE; B30T, =—hp
&mmtﬁ%Tazet;orﬁﬁénaﬁﬁﬁ@
ANT T Ll (CFENHETCHREShBBEE
LRI N S T L LRSS,
MEARCDCIEREE S L ARFTAR L
LTELAWBR B,

ki ey
HitE® 2.71 2.6~2.7
PEHE (g/en®) 0.91~1.33 0.45~0.55
R (p) 0.3~8 1~6

3 HhF* U (Kaolin, Kaolin clay, Procelain

clay)

Al:0,-25i0,.2H,0 TRbEh3E8pET, %
EDEBRDEfeT . BRIZEBERRE Lo, Mk
otomﬁﬁ%ﬁmai%%ﬁ,ﬁéawbmé.
HE BE WE, REXWHUTH5, BROLE
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The List of Newly-built Ship

o4
Name of Ship

@ ONOE MARU No.2

@ BARKNES

® NAVIOS
MERCHANT

BT s 5 g ?Fﬂﬂﬁ( NYK) Dillingham Jebsen Navios Merchant
& AR {£ 48 (Sumitomo) i A iili 2 (Sumitomo) {E i ¥ (Sumitomo)
Ship builder )
i NK LR ABS
Class
i K-8 T 77/12-78/ 3 77/ 6 - 78/ 3 77/12-78/ 3
Latmchmg-’llehvery
A& - X (&5 8i(Bulk) - 5P (& 6Hi(Bulk) - #ii¥ | &6 Ri(Bulk) - i
Purpose*Navigation area
G/T*N/T 66,000 19,169.36 - 12,,571..64, 36,237.03 - 28,427
LOA(LE t m) 262.35 180.00 230.20
LBP(EHMHEE I m) 251.60 170.00 218.00
B(AMH : m) 40.20 28.40 32.20
D(RIE  m) 23.00 15.00 18.20
AUiGIBIZK : m) 16.20 10.894 13.024
BHE KR 139,534 42,359 77,345
Full load Displacement " * *
lﬁhtﬁwﬁf t71( 8] (#) 22,034 7,805 12,615
igl eigh
BEER L/T *115,644 33,750 *63,708
Dead Weight *

K/T 117,500 34,554 64,730
ﬁ%ﬁ@mCapacity 137,834 —/ 42,553 — /85,776
(R—=n/7v—>m)
i’l&%ﬁ/ﬂﬁﬁﬁ {&# Sulzer 8 RNDS0 {# 4 Sulzer 7 RND76 {1 % Sulzer 6 RND76M

Main Engine
E&i‘fﬂﬁ(xlﬁc-PS/rpm) 23,200,122 14,000/122 14,400.7122
%g!};ﬂ:'.jj (‘%M :PS/rpm)|]| 19,700,116 12,600.7118 12,960,7118
)
HHERE 76.4t/d 48.2t/d 50.2t/d
Fuel Consumption
ﬁﬁﬁm (i) 25,000 15,000 23,000
Cruising Range
RiBERAHED (kn) 17.445 17.44 16.76
Maximum Trial Speed
gEEh 15.26 15.7 15.0
Service Speed
ih % %1.5t/hr,
AL S5 — Cie/ M) / 2000kg/hr 1.amst/he, 3 05the | D0 T B AT
RBBOLNIXEE) 74,7 8PSHTb-26D%!| 500KW X 3 720KW X 3
Generator
PUAR B (m)COT - - -
HABREM|(m)FWT 412 284 442
Wb A B/ () FOT 5,801 D)445 2,144 3,543
FEERERMN - TR - - -
¥ gRmEx

62




@ SUNBELT DIXIE

Great American Lines
{4 ( Sasebo )

NK

7712 -78.7 3
Filipifi(Car) - i

11,447.16 - 6,635.56

183.70
172.00
26.80
25.90
8.70

24,203
11,473
12,530
12,730

% —MANI14V52/55
14,000.430
12,600.7415

46.7KT/d ("C"oil)

e A18.700
21.03
18.35

2.1t/hrX 7 kg/emw X
169.6°C
1000KVA(800KW <3

400.2
2339.3("C" oil)

3,317%

ok =i

WRNOS

MERCHANT




®o # SUZUKASAN THOR I WAKATAKE MARU
Name of Ship @ MARU @ ®
!(")ﬁ =} ] Fs=3#(MOL) Thor Dahl HAHIM(NYK)
wners
s & ™ Z3HEB (Mitsui) ZHEH (Mitsui) METME(NKK)
Ship builder .
8 = NK NV NK
Class
ELE 7#‘%2]‘ 77/12-78/3 77/9 -78/1 77/11-78/3
aunching-Delivery
A - BT E EEpI(Car) - | BEM(Mul) - g | TikI(Heavy Life
Purpose-Navigation_area er i
G/T-N/T ‘ 14,132.42 - — 14,794.89 15,489 - 9,965
LOA(4d: i m) 176.25 165.12 162.5
LBP (AR : m) 166.00 158.00 152.0
B(%It @ m) 32.00 22,86 25.2
D(RiE :m) 12.48 14.70 14.35
d(iiRIZAK : m) 9.03 10.84 10.4
ﬁll%a?ﬁmézla%ment 25,838 *29 A2 -
£ 'K ]G *12,149 9,347 -
light Weight
WEER L/T *13,472.8 19,759 23,998
Dead Weight *
K/T 13,689 20,076 24.383
BB i Capacity —— 24,745.1./25,405.3 28,641,729,841
(N—n/ TV —> i m)
%&’%iﬁ/ﬂ!iﬁﬂi ZI-B&WIL6IGFR | =HB&W7L67GF ZL38MANI12V52,/55
am ngine
z&.‘ﬂﬁt i &:: PS/rpm) 16,800,7119 13,100.7119 11,820,/120.4
Eﬁ&ﬂh( “# H): PS/rpm) 14,300.7113 11,900./115 10,040,114
wﬂ,ﬁﬁﬁ 53.9t/d £44t/d 35.5t/d
Fuel Consumption
RAFREERE (i) 18,000 21,600 13,000
Cruising Range
B IERRR X ES (kn) 20.43 19.71 17.85
Maximum Trial Spee:
P ) 18.9 (i) 16.95 15.85
Service Speed
71‘47—(}/?1!1) #E7r 21,800kg/h HE7r 21, 500kg/hr 1.5t/hrX 1
Ol er
BB (M ER) D1,000ps/720rpmX 3 | — 540KWX 3
Generator
AR R (m)COT - - -
HARESH (w)FWT 577.5 340.1 557
PRENHA R m)FOT 3,870.3 D)331.4 2,628.8 D)312.5 1,813
ST - SEfb NEIE4 581E NV Tce ClassHi% 350T 797
1A —7Tv % 120t~ —, 40t 7 1L
—X2, 10t7Y)
7X4

84




TAHAROA
ENTERPRISE

Taharoa Maritime
MTIE(NKK)
NK

776 - 783
#41(Ore) - Jui{f

47,263 - 32,934

260.0
248.0
41.6
23.3
17.1

126,604
128,636
—./76,045

H 7. Sulzer 7 RND90
20,300,122
18,270.7118

68.6Kt/d

23,000
16.54
14.5

2t/hrx 1
680KW < 3

575
6,078

2.7 V) — R A

ARATASL WAR




8
Name of Ship

(® ENGLISH WASA

@D NISSAN SILVIA

D) TOYOFUJI

MARU No.3
: : b7
g&ners’ﬁ' 5 Salenrederierna A.B Interocean Car Carriers (Toyofuji)
L= H 7 B LS (Hitachi) H 32 817 (Hitachi) 1974 1 fig (Naikai)
Ship builder
0 & LR AB NK
Class
Kesg T 77/10- 78/ 2 77710 - 78/ 2 77/12-78/ 2

La?nchmg'lzehvery
& - STk (&6 Hi(Bulk) - i B fhifi(Car) -« ai¥ Flihili(Car) - ¥
Purpose-Navigation area
G/ TN/T 36,245.64 - 24,314 .57 9,246,57 - 5,908 3,420.50 -
LOA(4£E m) 244 .55 180.00 112.81
LBP{EM&MI i m) 215.00 170.00 102.00
B2t m) 32.20 28.00 16.50
D(EE i m) 17.80 25.20 10.98
dGigez A& : m) 12.445 7.5155 5.65
ﬁllﬁa?%gmcemem *72' 913 *19’ 931 6,057
RS ) 12,149 9,375 3,668.80
light Weight " *
WEMERE L/T 59, 804 10,388 *2,267.80
Dead Weight

K/T 60,764 10,555 2,304.20
12998 R 3/ Capacity —/74,262.4 —/— —/ -
(N—/ 7L —>m)
%&%iﬁ/ﬂ!ﬁﬁi H 37.Sulzer 8 RND76 H i B &W7L67GF PR 6 LUS46™
Main Engine
%&Hﬂﬁ(iﬁﬁil’S/rpM) 16,000.7122 13,100.7119 4,000,265
Hggtﬂﬂ(ﬁ";mil"S/mm) 14,400,118 11,140.7113 3,400.7251
PENERER 55.3t/d 46.2t/d 13.2t/d
Fuel Consumption
%ﬁﬁ;ﬁ& (i) 22,800 19,200 7,509
Cruising Range
REEFAEN (kn) 17.40 20.95 16.48
Maximum Trial Speed
FEERD 15.3 18.0 14.9
Service Speed
ﬂ'f’i'lfe?—(ii/ﬁﬁ) TV Iy KA T—1E] ST/ X]1,450kg/h X1 | 620kg/hr X dkg/ G
SEES (1) X £ 80) 540KWXACISOVX | o) /6PSHTb—26D% | 320KWX 2
Generator 60Hz X 3
HAARR(m)COT - - 14,177.72
TR B (0 )FW T 429.1 628.6 195.82
BE AR B/ (m)FOT 3,802.7 2,487.9 85% 294.06, 7,08
ASTEIAN - 431t - 43,5004 Wil 6764

86




(2 TAKATORI

i L% (MS A)
[N il & ( Naikai )
JG

7712 - 7873

ML (Patrol) - jiTiif

468.71

45.70
44.25(0Z7K 5 )
9.20
4.30
3. 88( i)

633, 818 (i fiii )
578, 429
*129, 403
131,485
__/_

Hris 6 M31IEX 2
1,500,380
1,275,360

750
15.677
14.9

PR (%)
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