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Numerical simulation and experiment of gas-liquid two-phase
flow field in labyrinth screw pump

Zhang Youchen, Yang Chunling, Li Jingzhong
( College of Mechanical Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The flow field of gas-liquid two-phase in a labyrinth screw pump was simulated by CFD
software Fluent based on the mixture model of multi-phase, RNG k — g turbulent model and SIMPLEC
algorithm. The experiment was carried out to examine the simulation results. The two-phase flow field in
the pump was studied by analyzing pressure, velocity and gas void distributions. The simulation results
showed that the pressure in screw groove grew continueously, velocity of outside regions was bigger than
that of inside, the gas void distribution in screw groove was uniformly. But higher gas void regions
appeared at inlet and outlet area and blocking phenomenon easily occured. The experimental results prove
the validity of the numerical calculation model. To some extent, the simulation results can reveal the
evolution of the two-phase flow, and provide references for researching the principle of the two-phase flow
field in pumps. The experimental results also prove that the pump has a good aeration effect. So the
labyrinth screw pump can be used to replace traditional aerators.
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Fig. 1 Structure diagram of labyrinth screw pump
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Fig.2 Placement of each section and computational grid
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Fig.3 Siatic pressure distribution in pump
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Fig.4 Velocily distribution in pump
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Fig.5 Gas volume fraction distribution in pump
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Fig.6 Experimental principle of labyrinth screw
pump aeration

%A R K FI 3, LA R 2 950 o
min. R ¥ LR & (LIE SRS RN AR
F1AE % AL R B8, KA HE T it LZB - 25 74 [
WTW Oxi 3301 i H= (L %.

3.2 RBLR

HHOSKREER2.8 m*/h, 55K K 0.157
B, 300788 K L E A 04 72 0 60. 0 m, by 7 AN KR
/K o P K R L 2 K o A B BB (] (7
L2 NI 7 BR. BT 01T F M e A
FTECRIE SR AT LA 188 10K o (0% 0 B, A T )
MR B 1.

9

7
~ 6
'§s
£
93
2
1
e 20 40 60 80
t/min

W7 ke & B R 2

Fig.7 Change curve of oxygen content in water with time
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