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Tab.1 Floatation calculation results of bulk carrier “DOLCE VITA”
- o BT Was AR AR Wz K # o
i LS RO - AW B
T, Ty ¢ T, T; ¢ W2 /m
LOADO Z= 4,911 0. 634 —4.277 4.916 0.634 —4.,282 —0. 005 4
LOADO1D Ji 3l i 6.565 4,639 —1.926 6.570 4. 644 —1.926 0 1
LOADO3A T 7k 11.116 9. 884 —1.232  11.120 9.897 —1.223 —0.009 1
LOADO5A b it 2 2% 11. 522 9.477 —2.045 11.526 9. 490 —2.036 0. 009 1
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Tab. 2 Floatation calculation results of bulk carrier “RUI AN CHENG”
i i T MR ARSI AR Wz K 2% o
i EERVE T BU o AR AL
T, Ty 1 T, T / R2E/m

LOADO 7= 5.253 0.648 —4.605 5. 260 0.648 —4.612 —0.007 4
LOADOIA FE 3 s 6. 859 4,468 —2.391 6.865 4,472 —2.393 —0.002 2
LOADO2A ks 7.964 5. 409 —2.555 7.971 5.414 —2.557 —0.002 2
LOADO3A T 28 11.175 9. 744 —1.431  11.177 9. 743 —1.434 —0.003 1
LOADO5A b e 2% 2k 11.552 9.320 —2.232  11.558 9. 330 —2.228 0. 004 1
LOADO6A WA R 9.636 7.146 —2.490 9. 642 7.154 —2.488 0.002 1
LOADO10A B B A 11. 226 9. 687 —1.539 11.232 9.698 —1.534 0. 005 1
LOADO11A WA ERFM 11,417 9.472 —1.945  11.423 9. 483 —1.940 0. 005 1
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Simplified method of bulk carrier’s free floatation calculation

LIU Chunlei, YIN Yong”. SUN Xiaofeng, ZHANG Xiufeng. SHEN Helong

( Key Laboratory of Marine Simulation and Control Ministry of Communication, Dalian Maritime University,
Dalian 116026, China )

Abstract: According to the characteristics of bulk carrier, a simplified method of ship free floatation
calculation for engineering application is studied. Based on matrix method, 7 waterline plane elements
are reduced to 4, and the solution of Jacobi matrix is simplified. Complete Gaussian pivoting
elimination method is adopted to solve the linear equations. In order to ensure the accuracy of the
calculation, the floating state balance equations are used as the iteration stop conditions. Bulk carrier
“DOLCE VITA” and “RUI AN CHENG” are taken as examples, 200 000 random loading experiments
are carried out on 20 ballast tanks to verify the convergence and robustness of the algorithm in heeling
condition. 200 000 random loading experiments are carried out on 5 cargo holds to verify the
convergence and robustness of the algorithm in trim condition. Typical load conditions are calculated,
and compared with the given value in the loading manual the trim error is less than 0. 01 m. The
calculation results show that in this algorithm the calculating amount is decreased because only
displacement volume under any tilt waterline plane and center of buoyancy need to be computed, the
calculation amount is small, the program is very simple, real-time, robust and has a certain

engineering application value.

Key words: ship engineering; free floatation; bulk carrier; loading computer; trim



