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Efficiency analysis and hydraulic design of miniature

self-priming vortex pump

TANG Tao, SHA Yi
(School of Mechanical and Automotive Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: The model of friction driving flow was introduced to study the internal flow situation
of the vortex pump,based on the structure and the working principle of the vortex pump. The
relation between flow and lift was derived from Navier-Stokes equation, and the peak efficiency
of vortex pump reached 30% through calculation. Through analysis of pump experiments in
impeller peripheral speed and statistics about vortex pump products, the calculation results are
well consistent with the experimental data and the actual situation. On the basis of the
findings, the hydraulic design methods of the miniature self-priming vortex pump were
elaborated and verified with an analysis on the pump 25WZBI1. 5-25, which has provided
reference to optimize the vortex pump design.
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Fig.1 Structure of miniature Fig.2 Flow model of frictionpump

self-priming vortex pump
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Table 1 Experimental dataand hydraulic design parameters of miniature self-priming vortex pump

5 i ¥4 e/ W/ Ribhgs/ G=6m L ERE, WY/ REYR/
(m* «h™") m (remin ") m B W i} ] /s % kW kW
25ZWB1-15 1. 04 15.1 2 860 4. 30 97 23.2 27.2 0. 157 0. 37
25ZWBL. 2-20 1. 25 20. 2 2 860 3.93 93 20.4 26.1 0. 264 0.55
25ZWBl. 5-25 1. 44 25.2 2 860 3.70 63 18. 6 25.4 0. 389 0.75
. MRSMES MERTE/ - RN/ WIESME/ WIERE/ U R EI RN
mm mm mm mm mm mm’ mm®
25ZWBl1-15 60 6 36 44 66 3 86 52
25ZWBL. 2-20 70 8 38 52 78 4 102 64
25ZWBLl. 5-25 76 10 40 56 86 S 138 80
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Table 2 Performance and hydraulic design parameters of 25ZWB1-12 self-priming vortex pump
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Fig.3 Performance curves of impeller peripheral speed
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Table 3 Hydraulic design parameters of miniature self-priming vortex pump

i/ W/ i/ RSN/, ERRTE/ ) it 38 T AR/
5 ) B o Lo R )
(m* « h™) m (r+min ") mm mm mm?*
25ZWBI1-15 1.0 15 2 860 22.8 62.4 8.7 34.5 97.1
25ZWBL1. 2-20 1.2 20 2 860 20. 2 68.9 9.2 36.8 123.6
257ZWBL. 5-25 1.5 25 2 860 19.1 76.1 9.7 38.2 154.5
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Table 4 Experimental dataof 25ZWBI. 5-25 self-priming vortex pump (n=2 860 r/min)

WE/(m’ «h™") #EE/m IR/ kW AR/ Y R /m

0 57.6 0. 668 0
0.36 49.7 0.574 8.5
0.55 45.3 0.533 12.8
0.79 40.1 0. 485 17.8 3.2
1.1 32.1 0. 435 22.1
1. 44 25.2 0. 389 25.4 3.7
1.8 18.5 0. 366 24. 8 4.5
2.2 11.2 0.343 19.6
2.6 5.1 0.317 11. 3
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Fig. 5 Performance curves of 25WZBI. 5-25 self-priming vortex pump
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