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Abstract

In previous papers, the author had proposed two prediction methods of resistance increase in
high head seas. The first method had been derived under the long incident wave assumption,
and the second one had been done under the short incident wave assumption. Also in another
report, the author has discussed about the steady wave resistance component in high head
seas by numerical computation.

In this paper, the author proposes a prediction method that is derived as the interpolation with
the two previous prediction methods, and examines the method by numerical computations for
two mathematical hull forms with wall side and flare. The numerical results show that the flared
hull gives greater resistance than the wall side hull, and that the resistance increase coefficients

decrease with increasing incident wave height.

1 S

EZHII TN ET, KR EORMIIDN IR OIS 5 2 2 B A2 HEE T
HZ AT, RPN T K & O T O SIS HT O TP HEE
RERE L7211 ~[3], AWFIETIE, KESIKIRE FIZB T 28K Eofmilo
WEER D T2, BRI TR ENED LT B RN HEEN- 1Yy, H1H

54



BHEUKERE B 11 4(2014)

HMER R RE DTS X R SEIR ORI SS & L CHLD ]V, MR, BlH
WERRTE DTS DWW TIE, B B RERAITIRIELT 2 23 AR & O R B2
DA BIRIEE 2 % 2 &9 5 TiEBody NonlinearffjE & L CERALZATVY, W
DI ZEHEET D Z 82X - T, UK BRI 0 B4 2 E L7 R Pk his
MOHEFERZENT WD, AFIETIRE LIHEEIEL, M ms IR
MaEET5HZ L DEMERRIE & U CRRlk 2050 508, i o RS % 7]
M3 22 Lk, BEEEEEE R TRV BB ATETH D,

AIFFEDFEIH 1] TIIAF DRI R Th D ERE LTIl L7 R st
HhmoHERE, FHem2] ClEERANRE LeHEXAmE L, HUnilic
ST BEAEF D 7 LT 7 PR E O NIRRT ORI 5 2 5 5
BIZOWNWTER LT, £BIRB]I T, KRIEmE RS o & &K (FriiKelvin
) AT K D AR AR RS CCBR [3] TIXEIR T OIER I E R L TV D) 2 HY &
F, RS, BAKR EOMBNC X B8 A, BAKIRTEE V- Bl
IZE o THRET Lo, 2o OHEEER, HOOBRE Z W TR T HEE 15 [4]
Z, BEMEMOBED FIZABELZLEOTH S,

AT, BIRORRIFLIC L pH#EE, F2WMOFN RIS X o H#E
EREZA_RTHRD L, i BT oBRFEnHEEE, BRETBIOHKHTHE
INHEER O FMR & L CE N, WICERETRIOWRE LafmE, ElE
IO LA ORFREMBE LTHROND Z ERNbhd, ZOMWE%FIH
TR, FEEFEIAE OB 5], [6] &Rk, mEEREA L B R
PIXEARFL, 2EERICBW TR BIF 2R E 5 2 2 e XA k35 2
EMARETH H LEZDND, RELTIE, KEEERF ORI IMOHEE
IZOWT, ZOXD RfMEEZHERL, $1, 2@ TRY LT 728
HEMEFHREICL Y, HEEEOZLEERGE LI RIC OV THET 5,

7mE, B, 2R THWHERIZIT —HMOEmKEEZ RS EWVWIHIBRIRH Y,
RTIET 2 &3k, e TR HICiER Lz @b 2 (R 1iaord, fH8k1 T,
BRI EIRELAE 5 2 D ERZETH Tz o T, Wids & REF Ik O & #1
PRI L RE LTV AR, ABFZEOHEERETIE, WH LA 25 2 2 NES
fi# ZBody NonlinearfiJ@H & L CHUY 9 7212, WEDOEAITE > THEE I
% P IR P M OHEE XU T E R OB FET D,

2 EFYL

2. 1 AR 72 e\ 25647 2 IR AR oD R R HH BTG IR 7 =X

JEESR A Fig. 1 O X DIC LY, xENIAE I, yBI/AERITH, 2 T
EMEEEL L, UEROBERE, g&2mAmEE, o % MM R,

55



BHEUKERE B 11 4(2014)

K, (=g/U?) ZEHEROWEEL, K (=0’lg) Z AHEEHR, o, (=0+UK) ZH
SWAEEE, K (=alg) ZHEWEREE, T, (=27/e,) 2 HEWEH,
Q2 (=0l /lg) ZHEWAREBEICKT2EMONRT A —2 L35,

ik 1 @D (A39) NTHWEDIRIEEE E 2, EIEROEWVICEETH &, MED
WERIC X D EPUIRAD L S Itk s b,

R=YR, (1)
n=0
- 2
R, =2 T 1H, () f -k @)
7 &, K* /K2 -K?

2
_P o (k+nK)dk, (nZ1) (3)

kln k3n ©
Ri=2a-)+]+] (IH,KF ===
a { J;’ k.zfn k::[n } Ken — k
Ky, K Ko | _ K -
:—70(1+2n(264_r./1+4n.06), ) :70(1—2n.(2e+,/1—4n.(2€) (4)

k2n 4n
ZZT, x,(K)=(Maw,+Uk)’ /g ThH s, H IFZEREEFIKD Kochin BAEITFE Y
e, i), [2] EEERIZn & D Kochin B &S, Kk, (i=1~4,
n=0,12,.0) XWX DOIIITEEIN, nQ,>1/4D L ZKk,, =k, ThH D, £7c,
T, =hw, /U =nK K, TEREZND 7, &L1F, k, <-7,, <k, <kg, <k, DR/NEELR
Wb, 728, mi 2 ®1], 2] TREL =0, Q) AVNMERNO K (25
WTN22 ERDLEROITHY, ZZIZFTIETARETH D,

NS RE DM s & I BEI I RE & U CHOO 5 MERH D7, (1) Kudft
k1R T K91, AR R RS OBIET S (25t U TR b v 7o SRR
D TRENTND, BRI T, FIEEORIRFEIUEIMZIGET 5
®BELT, KATERINDIR, EEZTWND,

Rmzi& (5)
n=1

EF
(& ~1 / <

Fig.1 Coordinate systems and variable definitions.
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Table 1 Principal dimensions of the two type modified Wigley hull forms.
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Fig.2 Body plans of two type modified Wigley hull forms.
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Fig. 3 Comparison of the added resistance for the type—A hull form between
the present method, experiments by Journée[8], calculation results of
Kihara et al. [11] and the short wave approximation at Froude number 0. 2.
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Fig. 4 Comparison of the added resistance for the type—A hull form between
the present method, experiments by Journée[8], calculation results of
Kihara et al. [11] and the short wave approximation at Froude number 0. 3.

62



BHEUKERE B 11 4(2014)

Fig. 4 |2 Froude #£ 0. 3 Of& R %, /N & DB EIZHOWTORT, MKIZBWT,

BESIIE AR L AL, SRR R IR K, T B
RAW

e (BIIT)
Fig.3, 421X, Journée |Z X 2 EERE[8], RIEOICKDEIHEMELLL], SF&E
R % & O TIEIEG R 21T o To AR RIS X 2 HEEE 4 i D72 077 LT
W5, RFHFEETEREEERICBOWTETFORER 2SN TNDS, E—JfEIX
Froude % 0. 3 DA KHEE & 72> TWAB D, FHAAKR[9] DRI E I IED < BF
ZENBIE, 2. 28I TR 1T, B2 OBAREEAK L &, #iE TR
R LOAAIC 3 IRTEEEZE L TWeWZ ERFIRNEE NS,
Fig. 513, RIEm DL EITOWT, Type-AMRE & Type-EMRR O R = L L/ H
Z AL S5 E ORR PG MO ER R 4R, 2T THIXEETH Y,
H =24, OBIRD D 5, RIEEE, AR TEIOHEERSR L EmE—%L Tk
D, BOKERE EOMINREEE B 2 2 KEE T, 7 L7 &0 Type-E Mo J5
NIEEAZA O Type-A AL L 0 HIRPUIEIMEOKE W2 &, EEOE KIS T
BEHIENMREBED NS S AN D B D Z &7 ERDN D,

(24)

8 r K aw Type—A (Fn=0.2) 8 r K aw Type—E (Fn=0.2)

——L/H=100

—o— L/H=50
---A--- L/H=33 47

AL AL
0 ) ‘
00 05 10 15 20 25 00 05 1.0 15 20 25
10 r - = 10 r - =
K aw Type-A (Fn=0.3) K aw Type—-E (Fn=0.3)
8 8
6 6
4 4
2 2
AL AL
0 ‘ 0 ‘
00 05 10 15 20 25 00 05 10 15 20 25

Fig. 5 Comparison of added resistance in waves between the type—A wall side
hull (left side charts) and the type-E flare hull (right side charts).
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