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This paper presents the theoretical calculation method to predict the wave resistance of a
SWATH ship. The linearized problem of potential flow around a SWATH ship is solved by the
method of source distribution on the hull surface. Computer programs for the automatical hull
surface division and the wave resistance calculation were developed, and whose utility were
verified through the sample calcuation results compared with the experiment data. Numerical
computations were carried out to search the optimum division panel number of the hull surface
and to study the effect of inter — hull spacings. The calculation results for two SWATH ships

were compared with the corresponding residuary resistance data and wave pattern analysis
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Abstract

data, and the results showed fairly good agreement.
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n(nx, ny, nz) : unit outward normal vector on Hull Surface

Px,vy, z) : Field Point in Fluid Domain

P(x,y, 2) : Control Point on Hull Surface

&, n, 0 : Source Point on Hull Surface

Rw : Wave Resistance

S(@) : Amplitude Function of Sin Wave

Su : Ship's Hull Surface

U : Ship's Velocity

p : Water Density

c(@ : Source Strength on Hull Surface
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SWGEN SWDM  SWDMFW FWTAB
Input Input Input
% Control Data * Control Data % Calculation
% Hull Form Data | ————>| ¥ Panel Data Position
Hull Surface Plane Eq. & Normal Free Wave
Panel Generation Vector Calculation Velocity Cal.
Output Velocity Calculation Output
Generated Hull | | Double Model | Free Wave Free Wave
Panel Data Term (DM) Term (FW) |{— Table

Make & Solve Matrix
[ Ai5] [ m5] = [ Bil

Output

* Source Strength (mj)
% Wave Res. Coef. (Cw)

Fig. 1 Flow chart of the Wave Resistance Calculation for a SWATH Ship
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SWATH (WB:339)

AN

Fig. 2 Generated SWATH Hull surface Panels(WA, WB)

Table 1. Principle Dimensions of SWATH Ships(WA, WB) (g9 : M)
SWAT H SHIP WA WB
Length B.P. 23.6
Length W.L. 24.6
Length, Submerged 25.6
Breadth 124
Depth 53
Draft 2.5
Lower Hull Length 23.6
Lower Hull Diameter 1.8
Distance btn. Lower Hull C.L. 10.4
Strut Length 24.6
Strut Thickness at W>L> 0.75 0.8
Disp. Volume (Bare) 127.7 1254
LCB from M.S,, fwd(+) 1.1 0.0
LCF from M.S,, fwd(+) -141 0.84
Cross Section Shape of Strut Trapezoid Rectangular
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Fig. 3 Cw according to the Panel Numbers (WA — Fig. 4 Cw according to the Panel Numbers (WB —
demi - hull ; No.=227, 343, 398) demi — hull ;: No.=277, 310, 339, 397)WB)
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Fig. 5 Comparison of Experimental Data (Cr, Cwp) and  Fig. 6 Comparison of Experimental Data (Cr, Cwp) and
Calculated Cw for SWATH - WA Cw Calculated by SWDM for SWATH — WA, WB
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