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Abstract

In the design of the Venturi valve, calculating the winding resistance of the spool is the key step to
determine the position of the spool, but when the existing formula is used to calculate the winding
resistance of the Venturi valve spool, the winding resistance coefficient changes greatly, which is
not conducive to the calculation of the winding resistance. Therefore, in this article, a method is
proposed to maintain the stability of the winding resistance coefficient by changing the velocity
point and some spool geometric parameters in the calculation formula of winding resistance. The
three-dimensional valve body simulation numerical simulation model was established by ANSYS
software, and the comparison and analysis of the flow resistance coefficient under different open-
ing sizes and different structural parameters were carried out. At the same time, a wind tunnel
experimental platform was built, and a comparative test of the numerical simulation model was
carried out to verify the accuracy of the simulation model. The results show that the fluid velocity
tends to be stable as the position is closer to the narrowest flow area, and the flow around the re-
sistance coefficient calculated 0~2 mm after the narrowest flow surface is the most stable, and
changing the geometric parameters of the valve core also affects the stability of the flow resistance
coefficient.
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Figure 1. Schematic diagram of the structure of the Venturi constant air volume valve
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Figure 2. Force analysis diagram of Venturi constant air volume valve
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Figure 3. Simulation geometry
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Figure 4. Simulated pressure contour of each opening
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Figure 5. Velocity contour of each opening
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Figure 7. Simulated velocity equidistant surface
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