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Abstract

The key of noise reduction design is to reduce the pressure pulsation in the valve, which is excited
by steam flow when the valve is running in the ship pipeline system. Aiming at the problem of
aerodynamic noise in the regulating valve, based on the window valve sleeve, this paper designed
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four valve sleeve structures with different holes, and carried out the optimization design of low
noise. The turbulence field and its noise in the regulating valve were calculated by numerical me-
thod, and the influence of valve sleeve on the flow and noise in the valve was studied. The results
show that the flow velocity of steam at the throat and diffusing section of the valve is significantly
reduced, the flow separation and pressure pulsation amplitude on the valve wall are reduced, and
the noise caused by the gas shock force is changed. The total sound pressure level of S-type valve
sleeve is reduced by 9 dB compared with that of window hole, but the flow capacity is reduced by
nearly 18.4%. The noise reduction effect of K-type valve sleeve is the best, the total sound pres-
sure level is reduced by 4 dB compared with that of S-type valve sleeve, the flow capacity is further
reduced by 17.2%, and the pressure loss is increased by 2%.
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Figure 1. Schematic diagram of regulating valve structure and
monitoring position
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Figure 2. Flow hole pattern of valve sleeve
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Figure 3. Computational domain and grid schematics
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Table 1. Each curve represents the number of mesh
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Figure 4. Variation diagram of flow coefficient of regulating
valve with hole type and opening of valve sleeve
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Figure 5. Influence of valve sleeve hole type on pressure loss
coefficient of regulating valve (Ap = 1.12 MPa)
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Figure 6. The velocity distribution on the ZX plane at some instant
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Figure 7. Multi-section turbulent kinetic energy diagram
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Figure 8. Pressure pulsation diagram of measuring point
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Figure 9. Time domain and spectrum diagram of unsteady fluid oscillation force in Z direction of valve core
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Figure 11. Sound pressure level directivity diagram
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Figure 12. Sound pressure spectrum diagram
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