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Flow model for side chambers of centrifugal pumps considering

impeller flow slip
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Abstract: To study the internal and external characteristics of the side chambers of centrifu-
gal pumps, the three-dimensional flow in the side chambers of centrifugal pumps was simplified
into one-dimensional flow in the rotor-stator cavities, and then the differential equation for the
flow in the rotor-stator cavities was established based on the momentum conservation equation
and the radial continuity equation; by integrating this equation, applying it to the side chambers
of centrifugal pumps, and introducing the resistance coefficients of the sealing parts, the impeller
flow slip was considered, the pump potential head formula was modified, and a self-closure flow
model from the impeller to side chambers to seals to balance holes in the centrifugal pumps was
established. A solution method combining internal and external iterations was proposed, which

realized the instant calculation of the flow in the side chambers of centrifugal pumps. Compared
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with the pressure measuring results of the centrifugal pump side chambers, the flow model using

the Stodola impeller flow slip coefficient was more accurate by 3. 5% than the flow model using

the Wiesner impeller flow slip coefficient. The results of the flow model of disk cavities showed

that: as the pump working condition was adjusted from partial flow rate to overflow condition,

the volumetric efficiency gradually increased, and the thrust of the impeller shrouds gradually in-

creased slightly. The method and conclusions provide references for calculations of the internal

and external characteristics of the side chambers of centrifugal pumps.

Key words: centrifugal pump; side chambers; flow model; impeller flow slip;

thrust on shrouds; volumetric efficiency
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Fig.9 Computational and experimental results for pressure in side chambers of centrifugal pumps
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flow model of centrifugal pump side chambers
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