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Abstract — Hull forms of a high speed small boat have been developed through numerical studies. A round
bilge type hull form has been drived form a using chine hull form with HCAD, a hull form variation software.
Wave resistance and the flow fields around the ships have been computed using well-known software, WAVIS,
This software employs Rankine source method with non-linear free surface condition as well as dry transom
boundary conditions. The round bilge hull form showed better resistance performance than to the chine hull
form for the whole speed range. However, considering the building and labor costs of the small shipyard, the
chine hull form has been selected and its wave resistance characteristics has been improved by modifying the
bow regions and applying the stern wedge. It is found that the effect of stern wedge is quite satisfactory to
improve the resistance characteristics of high speed chine hull form.
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Fig. 1. Body plan of chine hull.

Table 1. Principal particulars of chine hull
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Fig. 4. Wave resistance coefficients of ships.
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Table 2. Performance of tested stern wedges patrol craft
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Incipient PE Maximum PE Incipient PD Maximum Top Speed
Designation Wedge chord  Wedge CL, effeé)tiveness Reduction EffeStiveness PD Reduction lngre:sed
() angle(deg) (kts) (%@Speed) (kts) (%@kts) (knots)

Q PGG 511 2.0 9 14 8.5@40 13 10.2@40 1.05
R PGG 511 3.0 13 16 11.3@38 14 14.1@38 1.35
S PCG 2.0 7 <18 6.6@18 <18 5.5@20 0.9
T PCG 2.0 12 <18 8.9@18 <18 7.7@20 1.0
U WPB(1) 1.6 7.6 15 8.7@20 <14 9.3@20 1.1
v WPB(2) 1.4 5.4 <14 8.2@22 <14 10.0@24 1.0
w PG 84 24 9 14 6.0@40 13 1.0
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Table 3. Characteristics of wedges tested on models patrol craft
ShipClass  Designation  ShipType ~ S1PLBP CLAEZ?;’ X l\gg:g \gﬁgrgg CLWZir%;le Wedge ~—Primary
(ft) (deg) Ratio ®) (deg) Treatment  Design Goal
Q Fst Attack Craft PGG 511 Patrol Gunboat 179 4 9.53 2.0 9 V,PF High Speed
R FStAttack Craft  PGG 511 Patrol Gunboat 179 4 9.53 3.0 13 V.,PF High Speed
S Corvette PCG Patrol Gunboat 230 6 13.14 2.0 7 2DN,S High Speed
T Corvette PCG Patrol Gunboat 230 6 13.14 2.0 12 2D.N,S High Speed
U Cape(USCG) WPB 95’ Coast Guard 90 5 6.77 1.6 7.6 2D.N,S High Speed
V  Point(USCG) WPB 83’ Coast Guard 78 5 5.86 1.4 54 2DN,S High Speed
W Ashville PG 84 Patrol Gunboat 154 3 8.25 24 9 2D,N,S High Speed
*Treatments: Wedge Shape: Vee(V), U or Rounded(U), Flat or 2 dimensional(2D)
Wedge Taper: Linear(L), Parabolic(P), Constant Angle with No Taper(N)
Wedge Edge/Comer: Faired(F), Hard(H), Sharp Knuckle(S), Wrapped Around Bilge Radius(W)
Table 4. Characteristics of designed wedges
Type Wedge 1 Wedge 2
Wedge CL angle(deg) 9° 13° o)
Wedge chord(m) 0.24 0.36 ° 928
Wedge treatments V,PF V,PF <—>?— \
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Fig. 6. Configurations of designed transom wedge.
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Fig. 10. Effect of stern wedge on the sinkage of ship.
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Fig. 11. Comparison of Hull form(Parent hull: ---, Modified hull: —).
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Fig. 13. Comparisons of wave resistance coefficients (w/wedge).
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Fig. 14. Effect of stern wedges on sinkage of ships.
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