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Abstract

In order to improve the efficiency of fluid transmission systems and reduce energy loss, this paper conducted optimization analysis
on the design and performance of the converter valve. Firstly, a flow and stress model of the variable flow valve was established
based on fluid dynamics theory and finite element method. Secondly, simulation calculations were conducted under various
working conditions to investigate the effects of factors such as valve core structure, working pressure, and working flow rate on the
performance of the variable flow valve. Finally, it was found that optimizing the length and diameter ratio of the valve core, as well
as optimizing the valve body eye hole design, can effectively improve the performance of the variable flow valve. After optimization,
not only can the opening performance of the valve be improved, allowing it to quickly and smoothly open and close under various
working conditions, but also the vortex and turbulence generated inside the valve are significantly reduced, the loss of fluid energy is
reduced, and the overload capacity of the system is improved.
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