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Analysis of Development Law of Flow Structure at Impeller
Inlet of Centrifugal Pump based on POD
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Abstract: In order to better study the inner periodic unsteady flow structure of the centrifugal pump im-
peller, the pressure field in the impeller was analyzed based on the POD method from three aspects of en-
ergy ,time and space to study the development law of the unsteady flow structures with the changes of flow
rate. The results show that the energy of the first 5-order POD modes of the impeller pressure field ac-
counts for about 90% of the total energy. As the flow rate decreases, two unsteady flow structures with
discrete frequencies of Si, ,; and St, ,, begin to appear at the impeller inlet, which is consistent with the
backflow zone. When the flow rate is 0. 8(),,.. ,the energy proportion of characteristic frequency of St ,; is
significant at 2-order to 5-order POD modes, and the intensity gradually decreases along the direction from
the front cover plate to the hub. When the flow rate is at 0. 70, , the energy proportion of the non-forced

periodic flow structure with the characteristic frequency St ,; decreases. Due to the influence of dynamic
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and static interference ,the energy intensity of the axial frequency St and the linear frequency St o of the

characteristic frequency St ,, increases, which occupies a dominant position in the flow field. The flow

structure with the characteristic frequency St, ,, has the largest energy intensity near the middle section

and the front cover plate, and gradually decreases to both sides.

Key words: centrifugal pump, pressure field, POD, periodic flow
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