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Structure improvement of disc pump and its solid/liquid
two-phase flow simulation
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ment Co. Ltd Zhanjiang Oil Production Serveces Wenchang Co, Zhanjiang, Guangdong 524057, China)

Abstract : Concerning the status of low head and low efficiency of the mixed transmission disc pump when
transporting the crude oil, a structure improvement for the original impeller was made, and the solid/liq-
uid two-phase turbulent flow in the pump was simulated by using Eulerian multiphase model, standard
turbulence model and SIMPLE algorithm. The distributions of pressure and velocity in the pump and the
different relation curves for solid phase particle concentration as function of head, efficiency and mass
flow were obtianed. The results show that the static and total pressures keep increasing from inlet to out-
let, the maximum pressure appears at the outer wall surface between volute spiral and diffuser. The solid
phase particles are mainly concentrated on the surface of blades, so they will aggravate the speed of wear
and destroy. The head and efficiency increase slightly when the solid phase particle concentration increa-
ses, and the head increases comparing the pre and post curves.
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Fig.1 Main geometric parameters of impeller
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Fig.2 Geometric model of a single disc
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Fig.4 Total pressure distribution contour in surface
of impeller
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Fig.5 Static pressure distribution contour in pump
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Fig.6 Total pressure distribution contour in pump
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Fig.7 Liquid absolute speed contour in surface of impeller
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Fig.8 Solid absolute speed contour in surface of impeller

FE I HE 0 R B 4 3 P (R AT AR BR, FE
RHECOL BHMEEEMA—&L, FE2HRRE
18], M FRL B B P A 2 RS X R ot TRORLF
PR LB NAR. AT AT , B B A BURL P 1
HRAEM, W ERER AR EEZEAPER.

FCERIE 7 R 9 AT, O B LA K A R
e R EEE D, X R T EABR R RN R
MHER T 230, BIKFRHAT— I R R

EY9 MAXREmAMMRENEERER
Fig.9 Single-phase medium absolute speed vectorgraph
in surface of impeller
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Fig. 10 Solid phase particle concentration distribution
nephogram in pump( surface of Z=11)
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Fig. 11  Solid phase particle concentration distribution
nephogram in pump .
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Fig. 12 Solid phase particle concentration relation
curves with head
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Fig. 13  Solid phase particle concentration relation curves
with mass flow of export
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Fig. 14 Solid phase particle concentration relation
curves with efficiency
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