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Flow past a rough cylinder with
rotation
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Motivation

e Rotation, roughness are important in determining
vortex shedding patterns

 How do they both couple and affect vortex
shedding?

 How do they affect the critical Re at which vortex
shedding appears?
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Methodology (Ctifr

Finite difference method (BTCS)
Cylindrical coordinates

Stream function-vorticity formulation
Dirichlet B.C.s on boundaries

Poisson’s equation solved using FFT in theta direction
+ TDMA in the radial direction
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Equations
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Solved using BCTS
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Solved using TDMA + FFT
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Variation in Strouhal number with Re
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Reynolds number Strouhal number Strouhal number theory

60
80
100
200

0.133
0.152
0.168
0.196

0.135
0.152
0.166
0.194
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Vortex shedding patterns for various Re
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Vortex shedding frequency for Re = 80
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Vortex shedding patterns for Re = 200
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Adding roughness
Map a physical domain to Cartesian domain
Coordinates of boundaries as BCs
Solve equations using SOR method
Initial guess must be close to final values

Solve the pdes in the computational plane
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Equations for transformation

Generate coordinates

- + = n n
uxgg 2Bx£n Yxnn 0
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Solve pde in new domain
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Things to do =

* Validate transformation using a perfect cylinder
shape

* Run simulations for cylinder with roughness

* Run simulations for rotating cylinder with roughness
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