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Abstract: In order to study the influence of impeller back vanes on axial thrust of centrifugal pump,
the 1S80-50-315 type centrifugal pump after the speed reduction was taken as the research object. By
changing the width and number of the back vanes, a total of 13 impeller back vane solutions were de-
signed. The influence law of back vane width and number on pump performance, liquid pressure and
axial thrust in pump cavity was obtained. The results show that when the number of back vanes is con-
stant, the head and shaft power of the test pump increase with the increase of back vane width, and the
efficiency of the pump decreases gradually. The direction of axial thrust will change when the width and
number of back vanes increase to a certain value, which will affect the stability of the whole machine

operation. From the angle of balance axial thrust, the number of back vanes Z =35 and the width of
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back vanes 1=3.5 mm are the best values, while the direction of axial thrust of centrifugal pump is nor-

mal, and the variation is small. Under the three kinds of vane numbers, comparing the curves between

the gap 8 of the pump cover with the axial thrust coefficient ¢y, the smaller the gap §, the more pro-

nounced the effect of axial thrust. The present results provide a theoretical basis for the design of the

back vane in engineering practice.
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Fig.2 Physical figure of impeller with back vanes
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Tab.1 Experimental schemes under different num-
bers and widths of back vanes

n

A
t=0 mm t=25mm (=35mm ¢(=5.0mm ¢=6.0 mm
4 1 2 3 4 5
5 1 6 7
6 1 10 11 12 13
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Fig.3 Relationship between width of back vanes and
performance of centrifugal pump
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Tab.2 Measured value of liquid pressure in front
pump chamber

pr /MPa
d/mm
t=0 t=25mm (=35mm (=5.0mm (=6.0 mm
75 0.168 0.170 0.167 0.170 0.172
116 0.203 0.205 0.202 0.203 0.204
146 0.231 0.233 0.232 0.232 0.233
155 0.240 0.240 0.241 0.241 0.240
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Tab.3 Measured value of liquid pressure in rear
pump chamber

py, /MPa
d/mm
t=0 t=25mm (=35mm ¢(=5.0mm (=6.0 mm
45 0.195 0.159 0.137 0.102 0.092
75 0.200 0.173 0.159 0.130 0.120
116 0.214 0.198 0.191 0.176 0.173
146 0.232 0.229 0.226 0.224 0.222
155 0.242 0.247 0.246 0.246 0.246
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Fig.4 Relationship between width of back vanes and
pressure of pump cavity
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Fig.5 Pressure distribution curves of pump chamber
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Fig.6 Balance axial thrust diagram of back vanes
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Fig.7  Variation curves of axial thrust with different
width of back vanes
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Fig.8 Variation curves of axial thrust with different
number of back vanes
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