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Abstract :  The primary objective of the current work is to predict speed performance of the medium patrol boat over Fx=05 employing
experimental materials based on the CFD before model tests. In other words, the predicted brake powers according to ship speeds are
assessed satisfying the main engine capacity. The subject ships are selected the two difierent stern hull torms. The flow computation are
conducted considering free surfice and dynamic trim using a commercial CFD code(STAR-CCM+). The resistances of the bare-hull are
obtained from CFD. Wave patterns, pressures and limiting streamlines on the hull and velocity distribution in the propeller plane for
the two hull forms are compared using CFD. The efiective powers of the object ships are assessed based on CFD. Resistance increase
according to the attached appendages and quasi—propulsive efficiency are employed the experimental datas. Speed performance prediction
method concerning high speed vessels like a medium patrol boat is developed employing CFD and experimental data.
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Fig. 1 Bow hull form

T1,T2

Two stern hull forms(Solid: Stern hull form 1,
Dashed: Stern hull form 2)
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Table 1o Agl3lich
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=24 2 AY #72

Table 1 Characteristics of the two stern hull forms

Stern Hull Form 1 Stern Hull Form 2

Lpp (m) abt. 50.0 abt. 50.0

B (m) 85 85

T1 or T2 (m) T1 T2 T1 T2
Ship Speed (kts) 22.0 23.0 22.0 230
Rav x 10° 257 269 207 269
Fx 0.51 0.53 051 0.53
R (N) 525.3 494.3 523.2 491.8

Notes) T1: Over Load, T2: Design, T1/T2=1.07
Rav: Reynolds number of model scale
Ry Total resistance at model scale
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Fig. 3 Coordinate system and computational domain
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Fig. 4 Numerical grid employed for calculations
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Fig. 10 Comparison of axial velocity contours for two stern
hull forms(23.0 kts at T1 draft)
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Table 2 Resistance performance prediction employing the RTM based on CFD

Wetted CFD
Displace— V. R - - Crw C C
Lorlm) - draft Surfgce  ponend)  (aots) PN B 6 Rov  Sinkage at - Sinkage at B3 443 #E3
abt. 50 Tl 412 430 22.0 0505 257 525.3 -0.40 +0.62 7,793 2562 5.230
abt. 50 T2 401 386 23.0 0528 269 494.3 -0.56 +0.68 6.895 2544 4351
Wetted . PE except
Displace- Vs Rns Crs Crs Rrs : :
Loe(m) - draft — Surfgce penin’)  Gnots)  4E-9 4R+ #E43 (kN) Air Resistance
abt. 50 T1 412 430 22.0 0.488 1.677 7.307 198 2240
abt. 50 T2 401 386 23.0 0.510 1.667 6.418 185 2187
Notes) Sinkage at FP and AP: Full Scale
Ca=0.4¥E-3, Model-Ship Correlation Coefficient
Crs=CrtCrs+Ca
Table 3 Increased resistance over Bare-Hull according to the appendages
Appendage Wetted Area of Appendage Increased Resistance Remark
Type /Wetted Surface of Bare-Hull (%) over Bare-Hull (%)
Projected Area 10.0 1.3 Air Resistance
Bilge Keel 0.2 0.1
Main & Inter. strut
Shaft & Hub 50 150
Rudder 2.0 2.0
184
Table 4 Brake power prediction for two conditions
Wetted . . PE including Possible ETAD
Lgp(m) draft  Surface D1Spl(acgz)m ent (ng ) Air Resistance by experimental (5\1;])
(m’) " nots (KW) data
0.612 5001
abt. 50 T1 412 430 22.0 2643 0.622 4920
0.633 4835
0.612 4883
abt. 50 T2 401 386 23.0 2581 0.622 4804
0.633 4721
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