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Abstract: A control strategy with low power consumption for the flotation process of buoys is
proposed to focus the problem that power consumption in buoyancy control system of submarines
is high and severely restricts the range of submarines. A profile buoy is taken as an example to
analyze the working process of submarines, and it is found that the power consumption of floating
process is much greater than that of sinking process. Firstly, the relation between the output
torque of a motor and the pressure of sea water is deduced. A simulation model of speed closed
loop control for BLDCM (Brushless Direct Current Motor) is established by using Matlab/
Simulink. The regression equation of start-up power consumption and output torque and the
relationship between steady running power and output torque are obtained, respectively, through
regression analysis of simulation data. Then, the functional relationship between total power
consumption and regulation times is derived by considering the variation of seawater density with
depth. Numerical solution of the total power consumption equation reveals that the total power

consumption of the buoyancy control system is nonlinear with the number of adjustments.
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Calculation results show that when the floating process is adjusted 16 times for a 4000 m

buoyancy, the total power consumption is the lowest, and saves 78.883 ] energy than that of

being adjusted only once, that is, 48. 3% save in theory.
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