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Abstract

One of good ways to make a ship perform well in rough seas is to reduce its waterplane
area and accordingly is subject to a reduced wave exciting forces. However, a great reduction
of the waterplane area may create a penalty in speed performance due to the increased ratio of
the wetted area to the displacement volume. This paper suggests a new catamaran hull form
which compromises the speed and seakeeping quality by increasing the waterplane area
somehow compared with that of the conventional SWATH ship. A 350 passenger carrying
SWATH ship with a cruising speed of 30 knots in sea state of 4 has been developed and its
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SWATH Ship with Good Speed Performance and Seakeeping Quality
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performance was validated by the model tests. The design concept, resistance performance
and seakeeping qualities of the design craft are presented together with its comparative
performance comparison with other high speed crafts.
1. Mg ol HYeL 44 FIF e P 3
7] WEol ¥ o] b M HlE Hdjye
21&Me WE BAD Ae Fyemom 2 SFEta TETiE T Auke] E3d)
Wgst 9rlz AYgET o xusM e &k AFS MdHske ol To3ty Erp
NE ogBE= ZaHoz JAL wHEA|FE Aut Holdk R s, XY 5 /44, BF
o vexdg 9 ol Boh 1AL ghEA)F] FollMe] n&AT, s AFA, € HA 7
' e &g srh ey FolrnE Fad A 2 Hd Aee FHE rREE a0
AL EMAA BARE X G AY A7l %F(Small Waterplane Area Twin Hull/
2R TAY 4 YT = A = M) SWATH Ship, °}¥%8 SWATHXolet £7])
Nsapa) olaty Az}, < AAF AYoRA, foX AFE 0% 3}
za&d Jdel das 3A 7P AN B4 R 944 A dgems fdsidn HLEIr

g 4 Qi

1)glFALsl ] Wz QIgE F7izhe) FH57t
of weEtd 1L wE3lEe] FaF F
wet 14 sMeeEY e,

AAYE JFo= A% ARy ng3 F
Aol we 1& 9 a4dEerEs s4dhy
A 2 Ferry®] B8
1)aell A Age udagalold 379

2e mE 45 oz gov A us 2
HolyA(} BrE)RTE WME $34& 83
328 gAter Y xF *ﬂﬁﬂ” ok 50
EE EXZE slx itk oled zusd L
o e wigrg e ‘x% +8+&(oper-
ability) & ‘FAIR 5ol dEirn B o
2 AR e e &3 & slew —.?_—
£58 AT F dv HHF ddtolojo} frin
Bo &3 CE, SN I 28 U
3t s ol HAgEojorgt ii)aellA
AR5} Ferryel 7Wdol AEs ezt 2ot

A &Aoo R ae AFEERE T
& A AEA, SES, #FYX4(Hydrofoll), Ay
#5(Catarnaran), 5% #4543 (Foil Catamaran)
SWATHA 3 °]&<] E¥3(Hybridd3E0]th

f”lo

o

o

A
AT u

ey Jdig AFEgHden i), 22 s

9 g MY & 275 R*?%':l—c
H3, &AL FHdyeg AdF HL TPC
(tonnes per centimetre immersion) @0 &2 x|
3 FFE 8Tk APl e 2548 H 73
A 4 gl AL 9HE 7.

B =FdAe gyt SWATHA Hohs 49
g 7194 = YadEHEe FAl 1
M2 A8E& Arstaat st} o7 3509, T3l
AE] 200 n. miles, SgE] 404 23&HE 30
EZ <EEtA 288 + v A¥E HANL
o AT, WS, dAge disia A&t
I YE AHAEEHY) HAY Aeuing g

Rk
2. MEdH

2.1 dAIxdH
AAZAL &3 Zrh
- 7Y 3507
I =E
- xS E 4 ST Hay = 2m,
modal period = 35~4%

Journal of SNAK, Vol. 35 No. 4, November 1998



HEE s

B

- &&Ae 0 30 n. miles

- A 2000 kw X 2 sets

AR at CG £ 01 G's

9 MWFEHLE PxEL SN FAVERE
7F 01 G's °131) X1¥e BAsp] dAdMe o
b AEdsal SESAL Brbssicia A4zbdch
wbd] Az s el s HEAEH SRR
7} sojk SWATHAIE o] B sickan Azb=ich

2.0 MBAA
SWATHH®E 9w Afuch AFEEAe)
2 el 2 Aol AYE, Figle
S 00E 1A SWATHH HmEsl SEofA
E4use] B AE B2 433 Yol
wake ReEn Ut dauz wRAgel %
Aol 4L AR Qov, F57h BaY
of weKelZlE Welg RHATR zEelEs]
FARAR ZPHS) AFEBAC] Fastel
sha el gtagel dAAYel TS Sk
o FAW AAE AL whed A
SWATHAH®] 44 wAwche ohx 2 siel
8 WINTIEA BAlof 1

@ Awol $4% Y AFURE AAsck

t:J

100000
v seasa Residuary resislance
g 33000 3 seeso Friclional resistance
-~
z
@
£ g00004
g
o 3
9 3000
=
8300 a

L Y T
0% 2.60 265 270 175 Y Y 2 230

DRAFT{m)

Fig.1 Variation of residuary and
frictional resistance with
draught for 200 tonne SWATH
ships at 30 knots

KEREREBEEHE £ 35 B 2 4 3 19%F LA

THEC] 248 14 GQA Ay G

g Mg 89

750
Watexplane Area (Sq. ft)

* .

Patria [Est.)

o Design
500 H

Geosims of Marin Ace

250 -

©
Raleyon (Est.) SSP Kaimalino

Marin Ace

0 e T AAei A S
o 50 100 150 200 250 300 350
Full Load Dis.(L. Tons}

Fig.2 Waterplane area trend line for
geosims of Marine Ace

*
ADOO000E  SRO0000 -

PROFILE

- ErsSpEEEEEE maﬁﬁﬁﬁﬁaﬁ@a@ g
B§Eﬁ§ﬁ€ﬁﬁ Py FEEEEE ‘

Fig.3 General arrangement of a 350
passenger SWATH Ship

{

{ - MAIN DECK

» §
\T; ——————————1 L wer peck
G? 7 SPONSON

STRUY

1]

S

LOWER HULL

Fig.4 Main engine position



90

Table 1 Principal dimensions of a 200
ton SWATH design

SWATH-51
Length O.A 340 m
Beam OA 130 m
Draft
~Full load 270 m
-2/3 Toad 247 m
-1/2 load 236 m
Passenger 0
Deadweight
~350p(350 X 0ke) 315
~Fuel 70
-Fresh water 10
-Crew & effects 05
-Margin 1.0
Total 41.0 tons
Lightship weight
-Machinery 350
-~Electric 150
~Qutfitting 300
-Structure 76.0
-Margin 30
Total 150.0
Displacement at full load 200 tons
Main engine(MCR) 2000kw % 2sets
Endurance 200 N.Miles
Speed
-Full load
MCR 315 knots
90% MCR 30 knots
-2/3 load
MCR 325 knots
9% MCR 31  knots
Propeller
~Diameter 1.75m
-Number of blades 5(fixed pitch)
-Reduction gear ratio |
Stabilizing Fin A pair of forward
and aft. fins
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Table 2 Passenger ride quality at service speed(30 knots) in Hwi;s=2.0m seas
(Toz=3.5secs and 5.0 secs) with fin

Motion Heave Pitch Roll Heave Acc. Heave Acc.
(m) (deg) (deg) (m/s%) 2's)

Tox- Toz= Toz~ Toz+ Toz- Toz= To2~ Toz- Toz= Toz=
Angle 3.5s 50s 35s 5.0s 3.5s 50s 35s 50s 35s 5.0s
180.0° 0.030 0.264 0.196 0.954 0.000 0.000 0.273 0.532 0.028 0.054
157.5° 0.039 0.286 0.223 0.986 0.097 0.378 0.302 0.561 0.031 0.057
135.0° 0.081 0.367 0.360 1.204 0.181 0.343 0.428 0.637 0.044 0.055
1125° 0.192 0.463 0.746 1.299 0.550 0.661 0616 0.681 0.063 0.061
90.0° 0.322 0.463 1.065 0.960 1105 1.597 0.445 0.473 0.045 0.048
675 0.039 0.020 0.090 0.047 1.101 0.565 0.106 0.054 0.011 0.006
45.0° 0.109 0.141 0.228 0.154 0677 0524 0217 0.132 0.022 0.013
225° 0.126 0.183 0.349 0.224 0.469 0.509 0.321 0.224 0.033 0.023
0.0° 0.120 0.186 0.421 0.368 0.000 0.000 0.339 0.250 0.035 0.025

» 3° pitch, 5° roll and .10 G total RMS accelerations are commonly indicated comfort limits
* Values are RMS of Double Amplitude
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Table 3 Operation performance of
hign-speed ships(6)

Parameter SES Cat Mona  Hydro SWATH
Cajm wate: speed 1 2 4 3 4
Speed in Sea State &

Head seas 5 4 3 2 1
Beamn seas 3 2 4 4 1
Following seas 3 2 3 4 1
Speed degradation

Head seas 5 4 3 2 1
Beam seas 4 3 4 1 2
Following seas 3 1
Comnfort:

Head seas 5 4 3 2 1
Bearn seas 4 2 5 4 1
Following seas 3 2 3 4 1
Internal noise 5 1 2 3 3
Maintenance:

East and Cost 5 2 1 4 2
Cperational ease and cost 5 2 1 4 2
Transport efficiency 5 1 2 3 2
Cornmertial_efficiency 5 2 1 4 3
TOTAL 62 B 42 4 X
TOTAL WITH 71 53 ;3 B 2
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Table 4 Comparison of running time and
sea sickness of the SWATH
PATRIA and the conventional
catamaran

Running Time

Sea conditions | SWATH PATRIA Catamaran
-1.0m seas 1 hrs 45 minutes
-2.0m seas 1 hr 35 minutes 2 hrs
~-3.0m seas 1 hr 39 minutes 2 hrs 20 minutes

Sea sickness
ea siexne 10-15% 50-60%
(2-3m seas)
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