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Abstract ; Using FLUENT software, the double lobes metal progressive cavity pump was analyzed with the 3D dynamic mesh meth-
od, and the eccentric rotation of the rotor in the stator was studied. The CG macro function which could make the rotor rotate was
proposed. The influence of different conditions on the pump performance was studied using simulation and experimental methods.
The results show that in the environment of thermal recovery of heavy oil, the increase of the rotating speed can effectively improve
the volumetric efficiency and pump efficiency for the oil of lower viscosity (<50 mPa - s) ; in the environment of cold production of
heavy oil, when the rotating speed increases, the pump efficiency increases in the beginning and then decreases for the oil of high-
er oil viscosity (> 50 mPa - s). Because of the frequency of the contact between stator and rotor, the positive pressure and fric-
tional resistance of the rotor increased with the increase of rotating speed, which makes the pump efficiency decrease. The increase
of the speed can significantly improve the volumetric efficiency and overall efficiency of the metal progressive cavity pump for the
conveying of a low viscosity liquid, but much higher speed also can cause the reduction of overall efficiency ; volumetric efficiency
and overall efficiency basically remain unchanged with the change of the differential pressure and the speed for the conveying of a

high viscosity liquid; which is more suitable for the transportation of higher viscosity liquid.
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Fig.4 Curves of pump efficiency under different

rotating speed and viscosity condition
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Fig.5 Curves of volume efficiency under different
rotating speed and viscosity condition
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Fig.7 Curves of pump efficiency under different

pressure increment condition
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