STAR §
Global B

o H
@ %&g@]‘;iﬁiiﬁi [pdm ana|y8l§ Conference B

-
THE STATE KEY LABORATORY OF MECHANICAL TRANSMISSIONS
: . s 2017

CIT

UNIVERSITY OF LONDON
EST 1894

Numerical Modelling of Twin -screw Pumps Based on
Computational Fluid Dynamics

6-8th March 2017

Dr Sham Rane, Professor Ahmed K o v a | ®nDi Yan, Professor Qian Tang,

Centre for Compressor Technology, State Key Laboratory of Mechanical Transmission,
City, University of London, UK. Chongging University, China.
sham.rane@city.ac.uk mcyandi@163.com

1

School of Mathematics, Computer Science and Engineering


mailto:sham.rane@city.ac.uk
mailto:mcyandi@163.com

Contents

1. Introduction

2. CFD analysis based design of Screw type PD Pumps
3. SCORG T STAR-CCM+ Integration

4. Case Study i Liquid Screw Pump

5. Other applications

6. Future Work

School of Mathematics, Computer Science and Engineering



STAR
Global

Components of a Twin-Screw Pump Conference [§ ‘g
2017 ll "= .

Berlin

School of Mathematics, Computer Science and Engineering



STAR

Working of a Twin-Screw Pump L o]

2017

Wwall »W Discharge Port

e o)

School of Mathematics, Computer Science and Engineering



Typical Tooth Profiles of Multiphase Screw Pumps
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2. CFD analysis based design of Screw type PD Pumps
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Why do CFD Modelling?

I Experimental performance measurements expensive, slow and difficult to control.

i Important phenomenon such as cavitation and leakages are difficult to observe and measure.

Design parameters 8 S _
I Pressure field | .9 I

i Velocity field

I Fluid forces

I Mass flow rates

I Cavitation zones

i Leakage volume and efficiency
T Power

I Dynamic losses
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Challenges in CFD modelling of Screw Pumps

I Positive Displacement Operation
I Rotor geometry is complex

I Pumping chamber formed between rotors and housing is highly deforming
during operation

I Representative CFD grid has to capture core volume as well as leakage
gaps, aspect ratio of the order of 1000

I Cavitation might occur
I Small time step size demand due to highly transient flow structures
I Flow in the leakage gaps not very well understood

i Turbulence Modelling and Multiphase modelling required
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3. SCORG T STAR-CCM+ Integration
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SCORG 1 STAR-CCM+ Integration

Serial solver integration 7 2012

Extended to parallel solveri 2014

User Defined Nodal Displacement model

C++ User library, Windows / Linux platform
Compatible with all STAR-CCM+ physics models

Too J>o T To Do

School of Mathematics, Computer Science and Engineering

11



