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Abstract: In the present study, the imbalance in the axial-thrust and variation in the volumetric efficiency that occurred
during the trimming of impeller diameter were investigated. The present study was focused on low-specific-speed
multistage centrifugal pumps with a balancing piston as the balancing mechanism. The effects of impeller trimming on the
axial-thrust balance in multistage pumps with horizontal and vertical axes were compared. The results showed that
impeller trimming resulted in an additional axial-thrust acting in direction of pump inlet. The axial-thrust imbalance due to
impeller trimming was more severe in the vertical-axis pumps than in the horizontal-axis pumps. The rate of increase in
the diameter of the balancing piston, which was proportional to the rate of impeller trimming, was evaluated to maintain
the axial-thrust balance. Furthermore, a simultaneous increase in the piston length and piston diameter was more effective
for reducing the axial-thrust imbalance along with the volumetric efficiency drop.
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Table 1 Calculation conditions for balancing psiton

P, [MPq] 10
@, [I/min] 54
7,0 [Mm] 71
€ [mm] 0.2
Ly, [mm]
V4 4 6 8 10 12
L, [mm] 36 52 68 84 100

Fig. 3 Calculation domain
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Fig. 6 A balance piston for axial thrust
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