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In this study, a combined seakeeping performance evaluation method has been developed for the design purpose of the light
aircraft carrier CVX of Korean Navy, A frequency domain analysis method was developed for evaluation of safe operating
envelope up to sea state 6, while a time domain analysis method was developed for survival condition of sea state 7 and higher,
The frequency—domain solver AJFLOW—Navy was developed by adding empirical formula of roll damping and fin—stabilizer to
the existing AJFLOW by KRISO, which was based on the three—dimensional higher order boundary element method (HOBEM).

For the estimation of the roll damping coefficient, a

two—dimensional cross—section was automatically extracted from the

three—dimensional panel, and the roll damping coefficient was analyzed for the two—dimensional cross—section, As for the time
domain analysis method, KIMAPS-Navy was developed by improving and expanding the KIMAPS series developed by KRISO
which is based on the impulse response function by utilizing the hydrodynamic coefficients obtained from the AJFLOW—Navy., In

addition, a weakly nonlinear analysis approach was applied to analyze highly nonlinear motion under heavy sea states, Finally

numeraical analysis results were compared with model tests, which showed practical usefulness of the present combined

Seakeeping analysis approach,

Light aircraft carrier(G&228!), Seakeeping(LiElA
motion(H|A1 25)
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Table 1 List of computer codes (STANAG 4154, NATO, 2000)

Name Users Model type Domain Sea condition DOF Remarks
. 2 -
DYNBEL GE an linear Time Irregular/ (heave Includes whipping based on momentum
strip method oblique . transfer
pitch)
. Empirical coefficients for non—potential
FREDYN CA, NL, N.O n-inear Time Irregular/ 6 forces, predicts also
UK, US strip method oblique . .
capsizing, maneuvering
HYPOH? CA Linear strip Time Regular/ 6 Local pressures/loads based on motions
nethod oblique from off-line method
. 2
MTPP T NQn linear Time Irregular/ (heave Post—processor of SMP 84/PRECAL to
strip theory head bitch) compute momentum slamming
0s T Linear strip Frequency Irregular/ 6 Post—processor of SMP 84/PRECAL to
theory oblique compute operability
PAT-95 UK Linear strip Frequenc Imegular/ 5 (no Iterative roll dampin
method auency oblique surge) bing
CA IT, 3D ||n§ar Regular/ Zero spepd and fqvvarql §peed Green's
PRECAL green’s Frequency . 6 functions possible, limited speed
NL, UK . oblique R )
function capability with simpler version
Linear strip 2 - -
spp UK method Frequency [rregular/ (heave To optimize hull' forms tp meet specific
. head seas . seakeeping requirements
/regression pitch)
Linear strip Irregular/ - .
SEDOS GE method Frequency oblicue 6 For multi-hulled ships
SEP US Linear strip Frequency Irregular/ 6 Post processor for SMP to compute
method oblique operability
SHIPMO7 CA Linear strip Froquency Irregular/ 6 Inpludes viscous and appendage forces,
method oblique gives also derived responses and loads
SHIPOP CA Linear strip Frecuency Irregular/ 6 Post processor for SHIPMOIand SWMP
method oblique to compute operability
SIMBEL GE Non-linear strip Time Irregular/ 6 Maneuvering prediction also possible
method oblique
FR, GE, Linear strip Irregular/ Tanaka’s roll damping coefficients,
SMPa3 IT, US method Frequency oblique 6 iterative roll damping adjustment
STH/ATH T, US Linear strip Time Irregular/ 6 Post processors er SMP to compute time
method oblique histories
. . Expects experimental roll damping
STREIF GE Linear strip Frequency Irregular/ 5 (no coefficients, predicts also added
method oblique surge) .
resistance
SWMP CA, US Linear srip Frequency Irregular/ 6 2D interference between hulls
method oblique
Linear strip Irregular/ Includes roll damping model and 2D
VERES NO, US method Frequency oblique 6 formulation for high speed
TWINMOT T Linear strip Frequency Irregular/ 6 For twin—hull ships
theory oblique
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Fig. 1 Schematic of roll damping
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THME i H|ME SR2HT} FroudeKrylov &2 ME35I%
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}§ +/Rt7'
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{mi]——l—a

{Frres.); pg[/ 2)n,dS — pg[/ z)n,dS  (20)

{Fyext, = p// (——U v)% n,dS

+4 v¢0 Vb,
-I-pl/];_g{(%—U- V)qﬁo}nidé‘

047 |oi| A SB'_ At & M 2SS Dafet A Fa HEo

3. 28 Al
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HTOA ChAHIBOIY SHAIZT} B DHES 9Ish KRISO 2B
SErzolM ZEAIH0| SREICE Fig. 25 BEMC| ARIS
LIERHQIO0 Table 2= KRISO-CVX12| FRx|42 LIERYR
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Hi==2F2 2k 41,50020[ct ZEM2 1/60 AHUYZE MIE=AY
Cl, ZEAEON cf# FAIEEl UIBS O el o, (20240 71
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Fig. 2 Model of KRISO-CVX1

Table 2 Principal dimension of KRISO-CVX1

(1=1,2,.6) ltem Unit Value
B LBP m 250.0
O:|7|A-| m; +a’2]’ Rz]( ) cl] Czj ’ F&ff’ ﬁﬁezt FNRes B m 320
Fypy = 27t Sl 092/aT 0 Seud MNST
o D m 29.0
ofl ofst =eleiaial, TR |TIR, 712 ol ulte el o)
T m 9.5
HIME FroudeKrylov &8 LIEKACE H|ME S2dnt oMy
: 3
Froude—KryIOV %Io OI'EH |_ % AE—?—E‘I %% %\_ %Ikl:l' D|Sp|acemnt m 41,5000
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