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Abstract: A novel RDP generated pressure pulsations during operations, which might negatively im-
pact pump performance and system stability. The numerical simulation was employed to analyze the exter-
nal characteristics and internal flow patterns of RDP under different rotational speeds and flow conditions.
Utilizing POD, the main energy modes were extracted through spatiotemporal feature decomposition to in-
vestigate the influences of rotational speed and flow rate on the pressure pulsation at the trailing edges of the
impeller blades, revealing the relationship between nonlinear dynamics and fluid-structure interaction phe-
nomena. The results show that each rotational speed corresponds to a distinct optimal operating point, with
the optimal point shifting towards lower flow rates as the rotational speed decreases. Moreover, the pres-
sure pulsations are predominantly governed by nonlinear dynamics behavior, with nonlinear interaction ef-
fects between the impeller blades and guide vanes becoming more pronounced at lower rotational speeds
and higher flow rates.

Key words: rim-driven axial flow pump(RDP) ; pressure pulsation; proper orthogonal decomposition
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