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Numerical Calculation of Internal Flow Field in Mixed-flow Pump
with Non-uniform Tip Clearance

Li Wei Ji Leilei Shi Weidong Zhang Yang Zhou Ling
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to study the impeller internal flow field of the mixed-flow pump with non-uniform tip
clearance, the internal flow field in mixed-flow pump with two eccentricities which were 0, 0. 3 mm and
0.5 mm was numerically simulated based on the standard RNG £k — ¢ turbulence model and SIMPLE
algorithm. Besides, the external characteristic, static pressure distribution on blade surface, tangential
pressure, turbulent kinetic energy distribution and streamline distribution near the tip clearance of mixed-
flow pump were compared under the conditions with or without eccentricity. The results showed that the
type of numerical simulation grid and the turbulence model can accurately predict the internal flow
characteristics of the mixed-flow pump. The maximum decrease of head in mixed-flow pump was 9. 8% ,
the efficiency at the design point in mixed-flow pump was dropped by 4. 3% and the high efficient point
was swung to the large flow rate when eccentricity e was 0. 5 mm. The pressure distribution of inlet and
outlet of mixed-flow pump impeller was affected greatly by eccentric, and pressure distribution near the
eccentric side of the blade outlet flange showed a trend which was gradient distribution along the radial
and circumferential pressure distribution was greatly imbalanced. Non-uniform tip clearance seriously
interfered with the end wall region flow, which led to the unsteady flow phenomenon of the leakage flow
and the secondary flow in the flow field of the tip clearance was obviously increased, the turbulent kinetic

energy dissipation was increased with the increase of eccentricity and hydraulic loss, which was the main

Wk H M 2016 —02 — 14 &[] H 1 2016 —05 — 03

ELTH: ERARFEIESWE (51409127 51579118 51679111) YT.7548 & S0 & 11415 H (BE2015119 \BE2015001 —4) JT.7544 H 8%
PR &0 H (BK20161472) YLIRAE 7SR AA ST H (HYZB - 002) AEVLTT AP T H (NY2013031) VL5 AL A 3 4
AR TR H AR R ML W AA RS 31450 H (13JDG105)

TEE R : 25 (1979—) , @IWFE 0, 4, FENF R AP S TRV, E-mail ; lwjiangda@ ujs. edu. cn



4 10 1]

P AF IR SRR G R B R BT 67

factor resulting in a decline in the efficiency of mixed-flow pump. The research results had reference

meaning for revealing the internal flow characteristics of impeller in mixed-flow pump with non-uniform tip

clearance.

Key words; mixed-flow pump; eccentricity; pressure distribution; turbulence energy; numerical

calculation
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