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Abstract: Based on three-dimensional numerical simulation results, the minimum flow valve is studied under different
opening level. The flow inside the valve was controlled by the Reynolds averaged Navier-Stokes equations together
with the continuity equation. The RNG k-epsilon turbulence model was selected to govern the turbulence characteristics.
Pressure and velocity distributions in the flow fields were obtained and analyzed under every opening level. The varia-
tion curves of the loss coefficient and the flow rate along with the opening level were obtained to study the valve per-
formance. The location where the major pressure loss happening was found by analyzing the pressure distribution. Then,
the improvement method was proposed. The results of the valve with the new structure show that the pressure loss is
decreased and the impaction of the fluid to the valve is alleviated.
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Figure 1. Sketch of valve and disc
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Figure 3. Pressuredistribution: (a) Opening level 9.09%; (b) Opening level 100%
B3 EHEE: () FER0.09%; (b) FEHA 100%
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Figure 4. Velocity distribution: (a) Opening level 9.09%; (b) Opening level 100%
B4 BERE: (a) FEHR9.09%; (b) FFEA 100%
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Figure 5. Flow rate coefficient vs. opening level
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Figure 6. L oss coefficient vs. opening level
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Figure 7. Improved structure of thedisc
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Figure 8. Comparison of pressure distribution (opening level 9.09%)
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Figure 9. Comparison of pressure distribution (opening level 100%)
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Figure 10. Comparison of velocity distribution (opening level 9.09%)
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Figure 11. Comparison of velocity distribution (opening level 100%)
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