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Components of a Twin-Screw Pump
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Working of a Twin-Screw Pump
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Typical Tooth Profiles of Multiphase Screw Pumps
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CFD analysis based design of Screw type PD 

Pumps
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Design parameters

ïPressure field

ïVelocity field

ïFluid forces 

ïMass flow rates

ïCavitation zones

ïLeakage volume and efficiency

ïPower

ïDynamic losses

Why do CFD Modelling?

ïExperimental performance measurements expensive, slow and difficult to control.

ïImportant phenomenon such as cavitation and leakages are difficult to observe and measure.
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Challenges in CFD modelling of Screw Pumps
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ïPositive Displacement Operation

ïRotor geometry is complex

ïPumping chamber formed between rotors and housing is highly deforming 

during operation 

ïRepresentative CFD grid has to capture core volume as well as leakage 

gaps, aspect ratio of the order of 1000

ïCavitation might occur

ïSmall time step size demand due to highly transient flow structures

ïFlow in the leakage gaps not very well understood

ïTurbulence Modelling and Multiphase modelling required
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Å A tool for Screw Rotor Grid 

Generation

Å Developed at City, University of 

London since 1999

Å Algebraic and Differential grid 

generation implementation

Å Thermodynamic Chamber modelling

óRackô as a unique partitioning curve óRackô as a unique partitioning curve 
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SCORG ïSTAR-CCM+ Integration
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Å Serial solver integration ï2012

Å Extended to parallel solver ï2014

Å User Defined Nodal Displacement model

Å C++ User library, Windows / Linux platform

Å Compatible with all STAR-CCM+ physics models
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