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Flow past Saguaro 
inspired cylinders

Experimental and numerical studies showed that 
Saguaro-inspired cylinders have ability to:
• Reduce drag force;
• Reduce lift force fluctuations.
[see e.g. Jie & Liu (2016)]
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Flow past 
succulents

Euphorbia trigona Euphorbia abyssinica

• Succulents have low number of ribs.
• Evolved in similar environment in Eastern hemisphere 

as Saguaro did in Western hemisphere.
• Do they have similar aerodynamic properties?
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Preliminary URANS Study

Variation of mean streamlines with 
angle of attack for the four-rib case.

Re = 20,000



Current work
Large Eddy Simulation of flow past a 
circular cylinder (validation case).

Future work:
LES on flow past cactus shaped cylinders with a low number 
of ribs will be performed on ARCHIE-WeSt (regional HPC 
facility) and Cirrus (Tier-2 HPC facility) to obtain 
comprehensive wake statistics.

Results from strong scaling tests on Cirrus (36 cores per 
node) for both Star-CCM+ and OpenFOAM shows:
• Very good speed up for OpenFOAM.
• Star-CCM+ scaling is not perfect, but still 90% effective 

on 288 cores.

Re = 20,000
≈12.5 million cells
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