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surface slicing
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Fig. 2 Stability calculation flow chart
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Fig. 3 Righting arm curves comparison in lightship
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Fig. 4 Righting arm curves comparison in heavy ballast

at departure condition 1

25

201
g 15F
~10+ . .

—o— [ E Y\
0.5r = NAPAE{H
0 10 20 30 40 50 60
6/(°)

B5 Rk s E R E el &1
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departure condition 2

25
201
g 151
~10F .
——F T TR A h gl ik
0.5 +NAPA1‘|‘§JE
0 1IO ZIO 30 40 510 60
0/(°)

WY HRKEREBELRENE A 2
Fig.9 Righting arm curves comparison in fully
loaded with homogeneous cargo at departure

condition 2

Fig. 11

3O T WP R 22 A 10 fros, 250 1
BY-F-24 4% 22 2 0. 004 6 m, e KR 2K 0. 009 4
m; AR 2 IR 28 0,003 5 mL e KRR
0.006 3 m;# Al 3 BYFHiR 28 0. 003 7 m. K
2N 0.005 7 m,

0.010 ———
0,008} = 350%s
0.006 | = #i3

£ 0,004
0.002

0

0002020 30 20 50 60

/(%)
W10 RREHERZd%?2
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An improved

Study of calculation method of intact stability in bulk carrier loading computer

WANG Zhizhou, SUN Xiaofeng®, YIN Yong, LIU Chunlei

( Key Laboratory of Marine Dynamic Simulation & Control for Ministry of Communications,

Dalian Maritime University, Dalian 116026, China )

Abstract: For better computational accuracy of intact stability in bulk carrier loading computer,
intact stability is calculated based on ship 3D design data. First, moulded data of transverse sections
in each frame are obtained by 3D design model slicing. Then, the shell data in each frame are gained
by equidistant offsetting of transverse moulded data to simulate shell thickness. After that, ship
parameters in this floating condition are gained by intersecting water plane and shell data. Finally,
righting arms are calculated using different intact stability calculation methods and the ship righting
arm curves in different loading conditions are plotted. Three typical loading conditions of 38 300 t bulk
carrier RUI AN CHENG are selected for calculation using fixed trim and free trim methods. The
result shows that the computation result using static equilibrium free trim method is closer with that
of NAPA. The average error of righting arm is 0. 003 7 m, and the max error is 0. 009 4 m. The

accuracy and feasibility of the intact stability calculation based on 3D design data are verified.

Key words: ship intact stability; bulk carrier; loading computer; NAPA software



