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Weather routing of a ship provides an optimal route to the destination by using minimal time or fuel in a given sea condition, These

days, weather routing came into a spotlight with soaring fuel price and the environmental regulations of IMO and several countries, This

study presents three scenarios of voyaging strategies for a ship and compared them in terms of the fuel consumption, The first strategy

fixes the speed of a ship as a constant value for entire sailing course, the second fixes the RPM of the ship as constant for entire

course, and the third determines the RPMs of the ship for each segment of the course, For each strategy, a ship route is optimized by

using the A* search method, Wind, ocean current and wave are considered as ocean environment factors when seeking the optimal

routes, Based on 7000 TEU container ship’ s sea trial records, simulation has been conducted for three scenarios, and the most

efficient routing scenario is determined in the view of fuel consumption,
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Table 1 a values

0 0.10 | 0.15 | 0.20 | 0.25 | 0.30
0.60 - 154 | 1.26 1 0.56
0.65 - 1.81 | 1.36 1 0.42
0.70 - 2.08 | 1.52 1 0.38
0.75 1.42 1 0.69 | 0.37 -
0.80 1.48 1 0.57 | 0.25 -
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5. Case Study
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5.1 Subject Ship
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Table 3 Principal dimension of subject ship

Item Value
Length Betwen Perpendiculars 288.0 m
Breadth 40.0 m
Depth 24.2 m
Draught 120 m
Block Coefficient 0.691
Midship Coefficient 0.972
Displacement 95524 m3
Propeller Number 1
Number Blade 6
Wake Factor 0.358
Propeller Diameter 9.08 m
Pitch Ratio 0.95

K,(J)=0.01437°—0.039.7°— 0.0359.J+ 0.0656 (25)

Vo (1) =— 3.5878n* + 16.564n — 4.6553 (26)
o7IM V. 8 EFRl= (m/s) 0|12 n 2 Tkl= (revolution
per second) O|Ch 12|11 2. 10llM AZEl HEoF S Alo|e
Al chs Th 20| &30l st MRt B2 # EICh
Po(V) =258.11 V*—17236.4 V24 72472 VV— 242966 (27)
0{7|M P,= Delivered Horse Power 2 (KW) Ci®|= 43k St

20|12 v Mol M SollA £H2S ot tiels (m/s) olct.

5.2 Simulation Condition
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5.3 Simulation Result

Fig. 5~72 Al 71X| All2|<20f cht ilﬁék— Aslo] 242t
of z|XE2E ol AHS X 2lof A Zfo|ch
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Fig. 5 Optimal route with fixed speed: scenario 1
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Fig. 6 Optimal route with fixed . scenario 2
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Fig. 7 Optimal route with optimized at each section:
scenario 3
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Table 5 Comparison of fuel consumption and
estimated time arrival
Fuel Estimated | Relative Fuel
Consumption | Time Arrival | Consumption
Scenario 1 400.2 fon |238.4 hour 92.02%
Scenario 2 394.6 fon |236.9 hour 90.73%
Scenario 3 385.2 ton |239.3 hour 88.69%
Great Circle With| 45 5 15, 1239.3 hour| 103.07%
Constant Speed
Great Circle with o
Constant RPM 434.9 ton |238.4 hour 100%

Table 5 0o 97 A H|ER

' RPME 2/5{3t 3

2 Al 2H RPME TJ2i=2 LiERH Zdo|c,

AR Mol

gofollAf A0l=

<Optimal RPM for Each Section>

75.0
00 | g /\ ’..M/\J‘g [ —&— scenariol

*50-04

)

RPM

scenario
65.0
scenario3

55.0

Section Number

Fig. 8 Optimal speed and RPM of each section
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1 e et RPME 1A510] SRS Je mel A T2l
IH 25 g 18 RPM gtS LIEkH Zolct
Table 4 Optimal & speed

Optimal Value
Scenario 1 18.7knots
Scenario 2 68.5

Table 4 oM 118 RPMQ| =X g} 68.5 RPM2 &%= SollA

18.7 knots2| £ & 4= U= 3T 0|ch OfH| 2 Z|&{a} Al
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