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Introduction

• The case: an Archimedes Screw Pump

• Simulation settings
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• Conclusions
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The case: an Archimedes Screw Pump

• Real life engineering project for a fairly large water pumping station for agricultural

irrigation.

• Current convention is to estimate the mass flow rate with analytical methods:

• 1st step: 3D CAD volume analysis

• 2nd step: Apply a factor, based on experimental results

• DualSPHysics was chosen as an experimental tool to assess if the analytical

calculations are accurate enough or not.
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The case: an Archimedes Screw Pump

• 13.5 m for the axle length

• 12.2 m for the screw length

• 3 screw blades, 8mm thick

• Inclination: 29º

• Splash guard: design 40º, used 90º

• Rotation speed: 27.3 RPM



Simulating an Archimedes Screw Pump Page No: 54th DualSPHysics Users Workshop

Simulation settings

• DualSPHysics4 v4.2.068 (09-08-2018), pre-built GPU version

• NVIDIA GeForce GTX 1070 Ti, 8GiB of RAM

• Particle distribution dp: 0.05m

• Initial RAM occupancy: 2641214 particles, 575 MB on GPU and 227 MB on CPU

• 60s simulation took roughly 38h to run
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Simulation settings
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Simulation settings
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Simulation settings
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Simulation settings
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Results

See video “Side_view_iso.avi”

Side_view_iso.avi
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See video “perspective_iso.avi”

perspective_iso.avi
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See video “zoom_in_perspective.avi”

zoom_in_perspective.avi
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Results
• The objective was to measure the mass

flow rate.

• Either we would to code our own utility to

calculate this…

• Or we could use a sampling box, shown on

the left, and correlate with the rotation

speed.

• We ended up not doing this, given the

missing volume.
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Conclusions

• Inlet boundary conditions from DualSPHysics 4.4 are very much welcome!

• Due to hydrophobic effect on moving bounds on these scales, a new

implementation is needed (it’s even worse at dp=0.0005m)

• We need a new utility to (more accurately) calculate the mass flow rate

• Hermetic bound particles would be very helpful (we had 5-15cm thick blades,

instead of 8mm)
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Conclusions – post-workshop

• The hydrophobic effect on moving bounds should be reduced if we correct the speed of

sound value.

• The dynamic boundary conditions treatment in DualSPHysics 4.3/4.4 should also help

minimize this effect.

• The FlowTool utility present in DualSPHysics 4.2 should allow us to calculate the mass flow

rate.

• Plugging in holes on the surfaces could possibly be done by following the instructions given

in the DualSPHysics 4.2 Users Guide, specifically the example RedrawGenCase.


