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On the Required Minimum Output of Main Propulsion Engine
for Large Fat Ship with Considering Manoeuverability in Rough Seas

by Koji Kadomatsu, Member Yoshiyuki Inoue, Member

Naonosuke Takarada, Member

Summary

The required minimum output of main engine for large fat ship from the view point of safety
navigation is evaluated.

The manoeuverable sea conditions are evaluated by estimation of ship speeds, drifting angles and
check helms in various seas. In this estimation, influences of added resistance, steady lateral force and
steady yaw moment in weves are accounted. The characteristics of main engine is also accounted. The
evaluated manoeuverable sea conditions are in good agreement with ones by log data.

Assuming the several cases of output of main engine, the relation between the manoeuverable sea
condition and the output of main engine is evaluated. Using this result, the relation between the
unmanoeuverable probability and the required minimum output of main engine is estimated. The
probability that the ship meets unmanoeuverable condition will be reduced by the increasing of main
engine output, however, it shall be limitted up to mechanical availability of main engine. Thus the

criteria for the required minimum output of main engine shall be set up.
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Fig.2 Trend of power-displacement ratio
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Table 1 Principal particulars

SHIP MODEL
L pp (m) 285. 0 2. 9113
B (m) ﬁ 50. 0 Lo 51138
d ‘ (m) .'18 5 0. 1890
D. w. D) | 200,000 ——
condition FULL FULL
Note ——:——-— | with rudder

Table 2 Principal particulars of main engine propel-
ler, and rudder etc.

MCR /A (PS/MT)

NOR /A (PS/MT)

V'S (15%S.M.) (knot) 12.4

Prop. dia. (m) 9.3
Rudder area (m) 81.3 (without horn)
Projected area Trans 810.0
of hull (m2) promommmmmeem e
above W.L. Long. 2700.0
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Fig.5 Resistance increase in regular waves
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Fig.6 Steady lateral force in regular waves
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Fig. 7 Steady yaw moment in regular waves
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NOR : NOR/1.15§
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3 0. 114 16. 0 15.3
4 0.042 11.5 11.0
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Fig. 20 Critical sea conditions at various NOR
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