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Context (2)
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SINGLE SMOOTH CIRCULAR CYLINDER
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Context (2)
SINGLE SMOOTH CIRCULAR CYLINDER
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Experimental investigation
in low-subsonic wind tunnel

BT posT-CRITICAL BT

-L/D=12-1.8 -L/D=12-1.8
-a =0° —10° -a =0° —10°
- Variation of free-stream turbulence - Different structural damping ratios
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Experimental investigation
in low-subsonic wind tunnel

DEETN  POST-CRITICAL

-L/D=1.2
“a=0° —10° Today

- Low-turbulent free-stream




Experimental static model




Experimental static model

Re = 20k —395k




Experimental static model
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Rough cylinders
(k/D=7.2x1073)




Instrumentation
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Unsteady pressure measurements (48 taps/cylinder)




Triggering the post-critical regime
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Triggering the post-critical regime

Drag coefficient [-]
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Flow regimes — Tandem arrangement &
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Flow regimes — Tandem arrangement
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Flow regimes — Tandem arrangement
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Flow regimes — Tandem arrangement
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Flow regimes — Tandem arrangement
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Flow regimes — Tandem arrangement
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Flow regimes — Tandem arrangement
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Wind incidence — Time-averaged lift &
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Wind incidence — Time-averaged lift 2 ¥
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Wind incidence — Frequency content of lift

Sub-critical

Post-critical

274 harmonics

Uy 10



Wind incidence — Frequency content of lift
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Wind incidence — Frequency content of lift
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Wind incidence — Frequency content of lift
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Wind incidence — Frequency content of lift
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Bi-stability — Temporal lift

Sub-critical flow regime: Re = 45k
a = 4°
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Bi-stability — Phase-averaged

Mode 1 (St = 0.14)

Alternate re-attachment
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Bi-stability — Modal decomposition
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Bi-stability — Modal decomposition
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Bi-stability — Modal decomposition

Front cylinder

St =0.25

Front cylinder

Rear cylinder

Mode 2

0
0[]

Rear cylinder

N 10-4

13

A )



Bi-stability — Time vs Frequency
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In summary... h‘

Sub-critical

Post-critical

Alternate re-attachment
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In summary...
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In summary... <

Sub-critical

% Bi-stability:

Alternate re-attachment
or
Steady re-attachment
on one side

15



In summary...
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In summary...
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>
Conclusions “‘

Experimental investigation of the flow around twin cylinders

Triggering post-critical regime using roughness

Complex and sensitive flow behaviours

Other parameters: L /D or free-stream turbulence

‘ Challenging flow with many interesting phenomena
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