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[Purpose] In order to solve the problems of inaccurate prediction of fluid-structure interaction responses
under complex environmental loads, insufficient systematic analysis under extreme conditions, high practical
application costs and low reliability of active control technologies for the piping systems of ice-going vessels
in polar regions with extremely low temperatures, ice-breaking impacts and strict noise restrictions, [Method] a
systematic review is conducted from the aspects of vibration, vibration reduction and noise reduction, and safety
assessment, and the key technical challenges under complex working conditions are deeply analyzed. [Result]
Ice-zone vessel piping system technology is evolving from traditional static analysis toward fluid-structure
interaction dynamic forecasting, full-lifecycle safety assessment, and intelligent sensing with adaptive control.
[Conclusion] The research results point out the future development direction of the piping systems of ice-going
vessels and can provide support for the research and development of China's polar vessels.
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