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Abstract 

One of the important compartments in a submarine due to change of the depth is main ballast tanks (MBT). 
Submarines are usually designed in order to blow compressed air into main ballast tanks. In order to provide an 
exact model, it is required to determine the relation between weight and buoyancy with blowing air process. In 
the oceans with non-deterministic conditions, it is required to simulate and test these conditions in a virtual space 
by the aid of an exact and complete dynamic model. In this paper, a numerical modeling for air blowing into 
MBTs for a typical submarine is considered and verified with experimental results. The results were shown 
direct effects of tanks situation, submarine angle about pitch and yaw on air blowing into MBTs. Meanwhile, in 
case of rising, the submarine made rolling instability being smaller by increasing velocity. 
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eP�ÄËÁY���ÌiÊËZË�{�Ë���Ê·Â���Âv»�µÂu�{ÂmÁ�d¸��Ä]Ä�����º¯
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e�½�Zz»��{�YÂÅP|¿�Y{�ºÌ¬f�»��Ìi��ÄÌ^��¾ËY��Â¼n»��{�,É�Z�
�cZ¿Z�Â¿� ¹Z´ÀÅ� �{��Â�y�Ä]� Y��¦¸fz»�¶»YÂ��cY�ÌÌ¤e�|¿Á�

Ê]Ây�Ä]�Ä����{ÂmÁ��Y�Ê�Z¿��½ZÀÌ¼�Y�Z]�Ád�Y�Ã{Y{�½Z�¿����

�ZÅ{Z¼¿��
B=ñVg�� É�ÁZÀ��ÉÁ�Ì¿��

BG= ZCB �ZCG������¯�»� É{Â¼�� Ä¸�Z§
Ze�É�ÁZÀ���
¹�m��¯�»��

CB,CG  ��¯�»� Á� É�ÁZÀ�� �¯�»
¹�m��

C1  �Ä]�Äf�]YÁ�d]Zi�\Ë��
µ�Z¿���«��

d  ÄÀÌ�Ì]�Ä¿|]���«��
g ��¾Ì»��Ä]}Zm�[Zf���

m ��ÊËZË�{�Ë��¹�m��
ma  ��{� YÂÅ� ¶¯� ¹�m

Ê¸�Y�½�Zz»��
mr  �¶yY{� ÉYÂÅ� ¹�m

YÂÅ�Ã�Ìy}�½�Zz»��
N  Ê¸�Y�½�Zz»�{Y| e��

Pat  �¨�¼eY��Z�§��
Pai  �½�Zz»� �{� YÂÅ� �Z�§

Ê¸�Y��
R ��YÂÅ�ÉY�]��Z³�d]Zi��
t0  YÂÅ�½|Ì»{��Z£M�½Z»���
T����Z»{��
V�����Ä¿|]� ¶»Z¯� ºnu

ÊËZË�{�Ë���
Va�,Vai�� �½�Zz»� �{� YÂÅ� ºnu

Ê¸�Y��
VT�,VTi�� Ê¸�Y�½�Zz»�ºnu��

W=mg ���Z]� ÊËZË�{�Ë�� ½�Á
Ê·Zy�Ê¸�Y�½�Zz»��

xB, yB,zB ����¯�»� cZ�fz»
�É�ÁZÀ�CB 

xG, yG,zG ���¹�m� �¯�»� cZ�fz»
CG 

xì, zì  �¹�m� �¯�»� cZ�fz»
Ã|��Ã|Ì»{�¹�m���¯��

xTi, zTi�����¹�m� �¯�»� cZ�fz»
Ê¸�Y�½�Zz»��

zùi ���t��� É{Â¼�� Ä¸�Z§
Ê¸�Y�½�Zz»�[M��
ZË�{�[M�t����Y��

Ê¿Z¿ÂË�ÉZÅ{Z¼¿��
ñ�� ZË�{�[M�Ê·Z´q��

ñai  
�½�Zz»��{�YÂÅ�Ê·Z´q

Ê¸�Y��
�t�ñr�� YÂÅ�Ê·Z´q��
ȝ�� Ã|��Ã|Ì»{�¹�m���¯��
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