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Abstract: The suction capacity of the 8-shaped disc sealed screw pump, which serves a preferred
pumping device for offshore oil spill recovery and treatment, cannot be accurately characterized,
severely limiting its widespread application. By combining numerical simulation and theoretical
calculation, the suction characteristics of the figure-eight disk seal screw pump were studied. A
numerical simulation model for the pressurization flow process of the 8-shaped disc sealed screw
pump was constructed using the ANSYS CFX immersed solid method to analyze its pressurization
flow mechanism and suction characteristics. On this basis, by coupling the structural features of
the meshing pair and the principles of spatial meshing, a theoretical calculation model for the
suction capacity of the 8-shaped disc sealed screw pump was established to accurately determine
its suction capacity. The influence of various operating conditions and parameters on suction

capacity was investigated, and a comparison was made with traditional circular disk seal screw
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pumps. The results show that the suction capacity of the 8-shaped disc sealed screw pump ranges

from a minimum of 2. 484 (suction capacity greater than 1 meets suction requirements) to a maximum of

3. 482. At the minimum suction capacity, the maximum density of the suction medium can reach

6 000 kg * m * and the maximum screw speed can reach 1550 r * min '.

'. Compared to traditional

circular disk seal screw pumps, the density of the suction medium is increased by 69. 5%, and the

maximum screw speed is increased by 34. 8%. The findings of this study provide a reference for

the design optimization and industrial application of 8-shaped disc sealed screw pumps.

Keywords: 8-shaped disc sealed screw pump; suction capacity; immersed solid method;

pressurization flow mechanism
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Fig. 1 Overall structure of the 8-DSSP
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Fig. 12 Suction capacity under different inlet pressures
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