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Abstract Ships usually produce a certain degree of vacuum in the ballast tank to inject or discharge seawater
through the sea piping system to realize the ship attitude control, in which the sea valve is an important device
connecting the internal seawater piping system of the ship and the outside world. However, the existing sea valve
has some problems, such as a large flow resistance coefficient and high noise pressure level. This paper proposes to
use the deflector structure to reduce the internal flow resistance and noise of the sea valve, using Fluent software and
LMS virtual lab software to numerically simulate the flow field and noise in the sea valve without and with different
sizes of the deflectors, and the distribution of velocity, velocity streamlines, pressure, turbulent kinetic energy and
noise pressure level in the flow field of the sea valve is also studied. Finally, the results of the numerical simulation
are compared and analyzed, and the optimal results are obtained. The results show that adding a deflector plate
inside the sea valve can effectively reduce the pressure drop of the sea valve, improve the flow field, and reduce the
flow-induced noise. At the same time, a comparative analysis of sea valves with different thicknesses of deflector
plates is carried out, and it is found that the performance of the sea valve with 8 mm thick deflector plates is
relatively optimal. Through the design of different structure deflectors in the sea valve and the simulation
calculation, the rationality of the improvement measures is verified, and the reference is provided for the
optimization of the sea valve. By comparing the calculation results of different deflector structure schemes of sea
valves, the rationality of the improvement measures is verified, and reference is provided for the optimization of the
inner flow path of the sea valve.
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Fig. 1 Structural diagram and finite element model of sea
valve. (a) Geometric model of the sea valve, (b) deflec-
tor distribution and cross-section dimensions, (¢) grid

model of the sea valve flow paths
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Tab. 1 Deflector size parameters for the four models
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Fig. 2 Validation of the independence of the grid
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Tab. 2 Flow characteristics of sea valves with different deflector thicknesses at an inlet velocity of 3.5 m/s

TR JEF#/Pa T RELC, TP RELK, WL C/%
e HiR 108138.8 10.622 17.225 -
4 mm JE AR 102324.6 10.920 16.299 5377
6 mm JEF iR 99392 11.080 15.831 8.088
8 mm JE M 95429.8 11.307 15.200 11.752
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Tab. 3 Flow characteristics of sea valves with different deflector thicknesses at an inlet velocity of 2 m/s

il JEF%/Pa T REC, TRPHRELK, WFHER C/%
TR 32146 11.133 15.681 -
4 mm B R 29029.1 11.715 14.161 9.696
6 mm JE SR 27204.5 12.102 13.270 15.372

8 mm JE T 25127 12.592 12.257 21.835




606 H o= Mo 5 B R E R %44 %
F4 ANOEEHSm/s RAESRREE THIEERTEE
Tab. 4 Flow characteristics of sea valves with different deflector thicknesses at an inlet velocity of 5 m/s
Al JER&/Pa TEEREC, TP RELK, TWEHAR C/%
TR 191206 11.412 14.923 —
4 mm B R 184346 11.622 14.388 3.588
6 mm JEEFiAR 168220 12.166 13.129 12.022
8 mm JEEF R 153216 12.748 11.958 19.869
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Tab. 6 Maximum stress
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Fig. 11 Validation of the independence of the grid
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