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A Research on the Development of a Simple Method
for Ship Speed Performance at Sea

Y. J. Kwon and K.H. Park
School of Transportation System Engineering

<Abstract>

Townsin-Kwon's graphic Series [1] for the added resistances due to wind and
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waves at head sea is extended to cover block coefficient from CB 055 to 0.85 (normal
& ballast) and direction reduction factors are derived using the result of model test to
determine added resistance in oblique sea. And the results of the method are put into
tabular forms, Table 1A~1C and Table 2A~2B to give more easiness. Moreover a PC
program(ARW) is developed to caculate the added resistances due to wind and waves
at sea using the modified graphic Series and cubic spline interpolation method. And
another PC program (RESICAL) is developed for estimating added resistance, speed
loss and power increase at sea. Comparisons are made the results of ARW with the
original curves and RESICAL’s with some published full scale data and some other
methods for speed loss. From the comparisons, the authors conclude that their method
provides a good computation for practical purposes.
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Ships used . Series 60 parent forms, Passenger Linear & VLCC, Cz=0.55, 0.60,
0.65,0.70,0.75,0.80 and 0.85(ballast & laden), Fn=0.10,0.15,0.20,0.25,.and 0.30,
L=100m to 400m, BN<7, Kyy/L=0.228 for C;=0.80 and 0.240 for others

l v

Ship motion in (AR)motion (AR)reflection
regular waves by in regular waves by in regular waves by
NSRDC prog.[6] Maruo’s method[7] Kwon’s method[8]
ITTC spectrum & linear Total AR in
Spectrum method > Regular waves

AR, , by van Berlekom’s AR in irregular waves

method[9] using values

in appendix 1 of [9]

I

AR
[ wve

inTable 1A 1o 1C

Fig. 1. Caculation method for Table 1A~ Table 1C
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START

Read : ship type, loading cond, Lpp, CB,Fn, BN,
wave, wind, R, 1, p, 0, Kyaves Fuing

Call Jor AR,
ARW AR, +AR ,,
(Amed )head by fOrmuIa(B)
(AR wenig ) head ol 4
- Wave direction reduction factor Wind direction reduction factor >
Kyave TeE4 or Maruo’s and Kwon's Myine, Tef4 or van Berlekom’s
method with Table2 full method or other data
y y
( AR wave ) obliqu¢ ¢ ( A R wind ) obligue
Total
Call | Hull roughness effect for
PREF Db ¥ .
L Serviee AP .
1 A
Jor An ‘7 AP at const. Speed :
(I+—5)
12
1+ é-fg
AP R,
P 1+ M
n

AV at const. Power ;

v

Write : input & output data

v

o

Fig. 2. Flow chart of RESICAL for AR, AP, AV
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Fig. 3. Comparision of Results of Authors’ Program with the Original Curve
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45 ' T ' T | ' T ' | '

- —»— Authors' Method 1
40 L - Townsin—Kwon formulal 5 ] (30°)£>
e Aertssen formulal 4 ]
;5‘ [ Full scale data by Aertssen[ 11 ] T
Se 35 |- @ No Propeller racing Hi
">“ i -+ Or- Propeller racing ',-"
=] i

() Weather direction off bow

Fig. 4. Comparision of Authors’ Method with Aertssen Formula, Full Scale Data (DART
EUROPE, Cb=059) and Townsin-Kwon Formula for Containership
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