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Abstract

The first - stage study of the three - stage SWATH ship development program of Hyundai
Maritime Research Institute has been completed  Various computer programs have been
prepared in advance to calculate and predict various properties and characteristics of SWATH
ships. With these design tools, theoretical analyses for the systematic variation of design
parameters were performed, and step - by - step model tests were carried out to derive the
final configuration.
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1.HE

F219] AHEQL vls} o] A FgHe =
FEHEoZ Q3 AT F QU F 7 ZAl
APE gtk @R HqFel ¥ dAE
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%J%H AA 2 d¥ SWATHA =382
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SWATHAS] AdAge 2457 s
ITTC ‘78 Wd¢ Ads7|= stk SWATHA
o & MY Us 2e o4y JPYRES o
2 Faag

RT = (1+k)Rp+ARF+Rw+RApp+RA+RC
1

1o AgAoA Zzte] 7|28 ohgg 9u]
3=

Rr = A%

k = 3YAF

Rp = »p2Ag}

ARp = 3@ AA70] W& R} vl g3}

Ry = z3x%

Rapp = %718 A%

Ry = 37143

Re = 234 -44 4848

olEd AYAE Aol dstd =g Al
L= n
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2.1 Diata
ShEAGe e gol TH,

RF = ZRE = 2% PSiCFiVZ (2)

Aq714 o, S, Cr 2 vE 47 B9 9Ux A5
A3, vt@AgAs 2 vlo £xojxw a3} i
© SWATHAS & 74%¢] 7|9EE yehdc).
@A A Cre ITTC '57 F4& ARS8l 7
&t A4 #E A7 wE Bt vl@AFg A
T ITTC 78 el o3t T3}

2.2 X4 H % (Form Factor)

A ¥ASFE AR A A(adaly
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Joml]’ g3 e Ao yehd = ok

k = aé" 3

AW £ B53 o] BAHE wfEs
ojf Al a% ne thEd o] o83, BYH
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2.3 Tug

dA7)TH AFEAY 2R Aatsr] 9
A 213 Mg o] E(linearized thin ship theory)
< AHSE9l o Fig. 12 SWATHAS 7]&ksty
AR AAFAY 75 ZIesr] A AFA
€ 253 gtk
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A —

Fig. 1 8t I A
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R
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2 dx
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A& 114 SWATH o249 MEAdA o] tigh
P = afff(x,z)e“sm(ax)dxdz %

Q = —af ff(x,z)e‘“cos(ax)dxdz

AG) A(NE vwste] BE AGelMe
FEA Fdol FWIx-HWel A 7127
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Azt vk AR HA "ok wed (NS 54
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T HO)F AHEsh
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18] 9A7|F(andem strut)-E  THAlE
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fin) 3 W3elruddenE TEAMAT FX9 AK
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3. MYTH

SWATHA S FHst dAle Aesas 42
7158 TA4H

WAL, ol@e

gto] Aol AL vjAe dAWFEo] Bol 3l
o wmEb APl FE SWATHHES
Askr] S olHE dARMTES AR
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&Y AP e2A 7IE FTE o837 3
Ae 4 T4l F83EE JEe] He dAx
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- 718 AR wiHL) = 240 tonne
- 718 523 HAENT < 30m

olei® T2 o B AT AT Fo
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3.1 &+l
3.1.1 +SHC 20l ¥ XZH

ArEAE didFes HAel AS(lightship
weight) & AAE & JEZE A wi5Fe] of
BH%E FFEEE st olE dA™d JE
o} Table 1¢] Holx upe} 2 FrEA 2
ol(Lp)st HAB D)l et 23S mEste B¢t
o}

Table 1 #5&#I2) 20l % A2 %8

Zol(Lg), m 27 (D). m
24 20, 22, 24
28 2.0, 22, 24
32 1.8, 2.0, 2.2
36 1.8. 20. 2.2
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3.1.2 BFSHI M8, Hag o MR
20! "I

AEEA 5P L), B (L) D Mo
(Lew®) Zolulgo] tjg 2§ Table 200 Hol
+ ue} 2},

ot
=

Table 2 EFEAS MR B
Mojge Higol tigh =8t

i

- ATEA dol(lw)e %

A58 Hyy Adojg
(Lgg) (Lpx) (Lgr)
30 50
20 40 40
50 30
20 50
30 30 40
40 30
20 40
40 30 30
40 20

3.2 AHE)|S (strut)

dA71F disiMEe N2 FE£2A 9o F s}
A F7HQ FE4EPRLE FUY & 44759
A (%) Bl Ao e FG4EA
Zol(Lp)d] 75%7 H&= £o2 dgn AFS
9 BHx)S A5EA BHe2RH 20 m
7F He RoZ Y. ) 7ExdF: ASE
Aol AAYoTNE AF7Fe AR ] A
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Tart gl B9 ol A e 93t
of Yaste] ArEAe BHoaRE AR5
387049 Azl(draw-back distance), xq = &
2o} BFelrudder) o] HAE 93t s}
Fig. 3& 718 7421 2 927184 g F71
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Table 3 HA7|E2 TYF we|F2 20|
HI2
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200 00 8.0
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244
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4. xJ} M8 (Preliminary Hull Form)

AAzAT FE2AE NS B 484
A APzFl digtd AAFY 27l st
o ¥ AYFH Z2IRS A8t AgE A
At olelg At Az IE Ajloln
3] B7) Wil ANATAE n2 Ro} EIo
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el At 4§ Table 5914 & & UA=F 33
o ellA AT wheh Zol &37Me A8
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23l =¢ton] Table 45 1 €8 Hos1
o}
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E Alol9] A e +EE A 2ol 9
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A 2 Byd - A4 AaAEe TPATIA R
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Lig
&

2E APl $5E THAe)
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oh}7] mEolth Table 6& TH M) H¥EH
of Y FoEHE RAFRL ok
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ZHE HSSP-5 A¥7R|e] x7]4¥e] FuiH
Ak oAl Hel 274 digt Jd¥HAN &
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Fig4s thiael 27] A digt 95d 29
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H0

Table 4 837H0| A4 U= HBIREt W AASETOIS! OIS MEEFO

- Strut Section Type for No. 1 -~ No6l Sections : Elliptic ~ Parabolic
- Strut Section Type for No.62 - No.72 Sections : Polynomial Part-Body
- Strut Section Type for No.73 - No.83 Sections : Polynomial-Parabolic

Main Body (Parabolic Run Part) Strut (Lsx = 0.0) T Ry
No Ls | Da | Lee | Lax | Len Vgl | Section | Requirgd | Ls Bs | Lse | Ler | Ay | Ts (m) (kN)
(m) | (m) | (%) [ (%) | (%) | (m) | Type | Volm) [ (m) | (m) | (%) | (%) | (m) | (m)
1]280 | 24 20 50 30 | 1026 1 145 2718 | 12 20 80 (23121063 | 303 164.1
41320 | 22 20 40 40 | 937 1 234 316 | 12 60 40 2708 | 084 | 304 161.5
10] 320 | 22 20 50 30 | 986 1 185 316 | 1.2 60 40 2798 066 | 286 1585
11{ 320 | 22 30 40 30 | 946 1 225 316 | 12 40 60 (2708|083 | 3.03 1640
371 360 | 22 20 50 30 1110 1 6.1 363 | 12 60 40 13126 020 | 240 142.8
381360 22 30 30 40 1008 1 163 363 [ 10 20 80 (2437 067 | 287 156.5
69] 320 | 22 20 50 30 | 986 2 185 265 | 15 | 755 | 245 [2798] 066 | 286 133.6
70) 320 | 22 20 50 30 | 986 2 185 300 ] 13 | 707 | 283 12798 | 066 | 286 139.0
82( 360 | 22 20 50 30 (1110 3 6.1 280 | 1.6 {400 { 600 [31.26| 020 | 240 143.7
83] 360 | 2.2 20 50 30 {1110 3 6.1 320} 14 | 400 | 600 {31.26] 020 | 240 1452
Table 5 OI2X A& ARt of (Zit =218 &)

SWATH SHIP HULL FORM DESIGN AND RESISTANCE saxsxex HYDROSTATIC DATA #xenss
CALCULATION WITH CIRCULAR SECTION TYPE
UNDERWATER BODIES AND SINGLE STRUT. LOGIC AND VOL(M*+3) WSAM**2) CB EE DCR3
PROGRAM DEVELOPED BY DR. K - S. MIN, DIRECTOR OF BODY 97.200 191.736 0.628 0.059 0.991
HYUNDAI MARITIME RESEARCH  INSTITUTE(HMRD. STRUT 18.468 44522 0.738 0.021 0.998
FEBRUARY. 1994, OVERALL 115668 208.277

SWATH SHIP RESISTANCE ESTIMATION (HSSP-1)
xxxsxx3 RESISTANCE ESTIMATION (KN) ##sxusx

*+« SUBMERGED BODY :

40.00 1455 826 302 208 326 193 56 48

ELLIPTIC-STRAIGHTLINE-PARABOLIC TYPE ' UNDERWATER BODY. STRUT
LENGTH OVERALL = 32000 (KTS) RV RSE RW RCA RY BSR RW RCA
LENGTH OF THE ENTRANCE PART = 6400 (20.0% OF LB) 5o B3 116 W6 29 52 27 25 07
LENGTH OF THE PARALLEL PART = 16000 (5000% OF LB) 0 99 06 469 52 83 48 36 12
LENGTH OF THE RUN PART = 9600 (30.00% OF LB) oo 64 m3 A8 &1 15 75 39 19
MAXIMUM DIAMETER 20 00 850 464 I 17 190 109 45 27
DIAMETER AT THE TAL - o150 B0 1133 632 B5 159 B4 148 50 37
DEPTH OF THE CENTERLINE = 1760

DISTANCE BETWEEN DEMI-HULLS = 12000

BLOCK COEFFICIENT(CB) = 0628

<

OVERALL RESISTANCE(KN)
(KTS) RV RSR RW RAPP RCA RAIR RT EHPkW)

*x STRUT : ELLIPTIC-STRAIGHTLINE-PARABOLIC TYPE

LENGTH OVERALL - 31600 ’
‘ 3 @5 22 36 15 ®B6 722
LENGTH OF THE ENTRANCE PART = 18960 (60.00% OF LS) 1500 A5 M3 45 22 36 15 9B6
20 88 B5 75 37 64 26 185 1608
LENGTH OF THE PARALLEL PART = 0000 (000% OF LS)
v /00 740 M8 661 56 100 41 1096 25668
LENGTH OF THE RUN PART = 12640 (4000% OF L9)
000 1040 573 618 79 144 58 2513 38786
MAXIMUM WIDTH - 120
300 1388 780 590 106 196 79 3139 56513
DRAFT TO THE TOP OF THE BODY = 0660 000 1781 1019 562 135 257 104 367 79379
SETBACK DISTANCE - 2400 ' : 9 %62 135 &
WATERPLANE AREA COEFFICIENT(CW) = 0738

Transactions of SNAK, Vol 33, No. 1, February 1996



Cw*10**3

AF 4L SWATH G749 HEMA] st JdF 199

Table 6 =7| {¥9| £ &4

Characteristics HSSP-1 | HSSP-2 | HSSP-3 | HSSP-4 | HSSP-5

Ls (m) 2.0 36.0 320 36.0 36.0

Ds (m) 2.2 2.2 22 | 22 2.2

Main |-Lee_ C6ls) 2.0 20.0 20.0 20.0 200

Body | Lex _(%Ls) 50.0 50.0 50.0 50.0 50.0

Ler  (%Ls) 30.0 300 300 300 300

Dt (m) 0.15 0.15 0.15 0.15 0.15

Vol (m) 8.6 111.0 986 111.0 111.0

Main Section Type” 1 1 2 2 3
Characteristics Ls (m) 316 5.3 265 28.0 28.0
Bs {(m) 12 12 15 16 16

Strut | Lse  (%Ls) 60.0 60.0 755 76.8 40.0

Lsr  (%Ls) 40.0 40.0 245 232 60.0

Ts (m) 0.66 0.20 0.66 0.20 0.20

Vol (m) 185 6.1 185 6.1 6.1

%;angm?g“@e;) 86 86 86 86 86
Maximum_Draft(m) 2.86 2.40 2.8 2.40 2.40

Xs (m) 24 27 75 100 10.0

Auxiliary Xa (m) 20 20 20 20 20
Characteristics Xc {(m) 3.0 30 30 30 3.0
e (m) 0.15 0.07 0.15 0.07 0.07

* Section Type 1 : Elliptic-Parabolic Type
2 @ Polynomial Part-Body Type
3 ! Polynomial-Parabolic Type
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5. &M ¥ (Intermediate Hull Form)
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Table 10¢] vlarsle] Eict.

e flg

o]

g

ol&

23y
Wk

oJg

¥

1458
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o A
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a3 + 8 & 9
JIEA A ZYAY
HSSP-1 5 5
HSSP -2 4 4
HSSP -3 2 2
HSSP -4 1 1
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Table 9 ZZHIHO| o &Y

Characteristics HSSI-1 HSSI-2
Ls (m) 36.0 34.0
Ds (m) 2.2 2.2
Main Leg (% Lsp) 20.0 225
Body Lex (% Lg) 50.0 45.0
Ler (% La) 30.0 325
Dt (m) 0.15 0.15
Vol (m) 109.351 100.752
. Polynomial Polynomial
Main Section Type Part-Body Part-Body
Characteristics Ls (m) 28.0 280
Bs (m) 16 14
Strut Le (% L) 763 732
Lse (% Ls) 23.2 26.8
Ts (m) 0.248 0.579
Vol (m) 7.749 16.348
Distance between
Main Bodies (d, m) 86 86
Maximum Draft (T, m) 2.448 2979
Xs (m) 10.0 8.0
- .. Xd (m) 2.0 2.0
Auxiliary Characteristics % (m) 20 30
Ve (m) 0.07 0.15

Table 10 2%2] ZZHIY0 tHet DYAIE
dnel g9 % waniEel Hu

- Tnal Condition

Ship Effective Power(kW) Plgalgt(zlr(ex)
Speed HSSI- 1 HSSI - 2

(kts) . —— HSSI- 1 [HSSE -2

Theory | Test | %Diff* | Theory| Test | %Diff*

15 583f 593| -1.69 599 630] -492] 796| 863
20 1426( 1454] -1.93] 1427|1515 -581| 1944| 2020
25 2201| 2296| -0.22| 2331]|2419| -3.64| 2990 3113
30 3449} 3378| 2.01{ 3564|3577 -0.36] 4303 4466
35 5101] 4927 3.53 5278 5357 -1.47| 6190| 6573
40 7315|7136 2.52 -2.29| 8885] 9426

SO aR AL B

6. 2|43 (The Final Hull Form)
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Table 11 ZBHYL] FQ EH

Submerged Body Strut
Ls (m) 360 Section Type I;:l]ytng:ézl
Dp (m) 2.2 Ls (m) 28.0
Lee (% Ls) 200 Bs (m) 12
Lax (% La) 500 Lsg (% Ls) 76.8
Ler (% Ls) 300 Lsr (% Ls) 23.2
Dt (m) 015 Ts (m) 0.331
Vol (m’) 109.351 Vol (m*) 7749
Distance between Submerged Bodies(d, m) 86
Maximum Draft(T, m) 2531
Setback Distance(xs, m) 100
Drawback Distance(xam) 2.0
Cutback Distance(xc, m) 30
Distance between the Top of the Submerged 0.07
Body and Cut - back Part(y., m)

Table 12 Ao =2 #z{e} MHAH = EHp{o|

0 84
. Stock Design
Characteristics propeller | Propeller
Diameter(D). m 1.733 20
Number of Blades 4 4
Hub - Ratio 0.194 0.16
Blade Area Ratio(Ag/Ao) 0617 05
Pitch - Diameter Ratio at 0.7R 1.134 1.185
Skew . deg. 0.0 20.8
Rake . deg. 5.0 0.0
1.1 AW‘ e \
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% /I \\\ . mR=118 - 7 l\ 1
Foom g L e o
;c; 08 //’l / 7R = 0674 \ \
S ny — e = N
g X /R = 0.509 Y
Eor J/ B \}1
o R = 0.378 ‘
%' 06 —
Q t
m H
2 05 — |
s |
é 04 — ‘
i
03 ; 1 { ] \ l
o] 60 120 180 240 300 360

Angular Position (Degrees)

Fig. 9280l tH510] =2 H2{BHOlIA
FH8 AYWY REYE

KBEWBRRE 2 33 F 8 1 9 19964 2H

203

10 N , : T
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Table 13 HSHE 0 gt RHAIHE 3}

- Trial Prediction
(I\{/tss) Propeller (kP\-:,) RPM J w t 724 7R 70 7D ({VI;,)
150 Stock 02 299.8 0.823 0.076 0.067 | 1.02056 | 1.005 0.716 0.734 820
’ Design 2334 0.888 0.105 0.061 | 1.04916 | 1.027 0.765 0.824 731
Stock 393.6 0.828 0.085 0.048 |1.04044 | 0997 0.719 0.746 1980
200 Design La77 3il.1 0.892 0.101 0.035 | 1.07341 | 1.014 0.767 0.835 1769
95,0 Stock 23% 470.0 0.856 0.096 0.039 [1.06305( 0.993 0.733 0.774 3005
’ Design 373.7 0.925 0.104 0.027 | 1.08594 | 1005 0.782 0.853 2727
200 Stock 3361 538.7 0.885 0.108 0.035 |1.08184 | 0.987 0.745 0.7% 4228
) Design 430.9 0.951 0.115 0.028 {1.09831 | 0997 0.791 0.866 38«1
Stock 573.0 0.893 0.116 0.035 11.09163 [ 0.985 0.748 0.804 50.% ._t
325 Design 4048 460.3 0.958 0.121 0.030 | 1.10353 | 0.992 0.793 0.868 4664
Stock 608.9 0.898 0.123 0.035 {1.10034 | 00982 0.750 0.810 6036 |
%0 Design 4889 4922 0.956 0.129 0.031 | 1.11251 | 0986 0.792 0.869 5626
Stock 647.6 0.896 0.131 0.037 | 1.10817 | 0.979 0.749 0.813 7237
515 Design o884 5274 0.947 0137 0.031 | 1.12283 | 0977 0.790 0.867 6787
Stock 690.2 0.889 0.139 0.039 |1.11614 | 0975 0.747 0.813 8743
400 Design 7108 567.3 0.929 0.146 0.027 | 1.13934 | 0.968 0.783 0.864 8227
Table 14 S0l digt a0t 71 E olgte ZzH AAAN ITESEA

Frioty 3¢ Hjm

- Trial Prediction

#avty, PEW) $x01d, PDkW)
e

________________ b - - - - — — = = — — ]

W) o |2yag|ael %) n::a nga AL %)
15 | 502 | 602 -166 | 830 | 71 | 11

417 | 1447 | -207 | 1980 | 1769 | 1066

-021 ] 3006 | 2727 | 95

3435 | 3361 220 | 4228 | 381 | 82l

5071 | 4889 372 | 6036 | 3626 | 679
40 | 7282 | 7108 245 | 8743 | 8221 | 5%
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Eo| o ®n)AE 68%0] oR=n Yk 2

(Cavitation Characteristics)S 34171322 7
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