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Calculation and design method of dynamic axial thrust of new-type

axial thrust balancing device in centrifugal pump
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Abstract. In the case of impeller axial clearance being from 0.1 mm to 1. 0 mm, the liquid pressure distri-
bution in it, leakage, and axial thrust on the ring are calculated and analyzed by means of increasing the
outer radius of both the moving and still rings and keeping that of inner radius constant. The result show
that the liquid pressure in axial clearance will radially increase gradually and its dependence curve on radius
will be an oblique straight line; both the ratio of outer radius to inner radius of moving and still ring and
the size of axial clearance will have an obvious effect on its slope. When that ratio is constant the leakage
coefficient will rapidly increase with the increase of the gap-to-diameter ratio at first and then tend to be
flat while the axial thurst coefficient will sharply decrease at first and then tend to be flat. In terms of re-
duction of liquid leakage with axial thrust control, it is proposed that the gap-to-diameter ratio of the tran-
sition zone can be taken as a theoretical basis of design of axial clearance of centrifugal pump. The liquid
pressure in balance cavity without balancing device is tested, and the effect of the balancing device for re-
ducing axial thrust is analyzed comparatively.
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Tab.2 Selection scope of gap-to-diameter ratio and axial clearance

/ 4
r3/nm

G by /mm G by /mm G by /mm
1. 28 <20.007 4 <0. 33 0.007 4~0.018 3 0.33~0.82 =>0.018 3 =>0.82
1.50 <20.006 7 <0. 35 0.006 7~0.015 9 0.35~0.83 >0.0159 =>0.83
1. 64 <20.006 4 <0. 37 0.006 4~0.014 6 0.37~0. 84 =>0.014 6 =>0. 84
1.78 <20.005 9 <0. 38 0.005 9~0.013 7 0.38~0. 86 >0.0137 =>0. 86
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Fig. 10 Characteristic curves of axial thrust



