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Abstract

Ball valves are crucial components in pipeline systems and have significant applications in fields
such as oil and gas, pharmaceuticals, and food. The safety and stability during the use of ball
valves have always been a focus of attention for researchers. Simulation technology provides a
good platform for predicting the mechanical characteristics and internal flow field of ball valves
under specified operating conditions. Summarize and analyze the current status and development
trends of numerical simulation research on ball valves in recent years, focusing on modeling and
simulation research. The main contents summarized include the structural strength, sealing per-
formance, harmonic response, flow capacity, cavitation characteristics, and erosion wear of ball
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valves. It is expected to provide certain reference and inspiration for the design and analysis of
ball valves.
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Figure 1. Valve body structure diagram
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Figure 2. Bidirectional sealing structure of valve rod
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Figure 3. Sealing structure of bolted fixed ball valve seat
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Table 1. A case study on thermal solid coupling of ball valve sealing
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