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Rotation and Turbulence

Close to home and afar... 
Coriolis acceleration is important...
Not  just homogeneous, isotropic, 3D...
Atmospheres, oceans, planetary dynamo...



3m Experimental Setup
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Acq. Computer
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Ωo
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Instrumentation Ports

Fluid volume: 13,500L 
Ωo/2πMax = 4 rev/s
Ωi/2πMax ~ 15 rev/s

Pressure, Wall Shear
Ultrasound Velocimetry

US Velocimetry:
10cm Max Depth
to +/- 0.9m/s.  

Max Power Input: 320kW
1m

Calibrated Torque Cell 
With Wireless Transmitter

Camera
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Dye Injection



Rotating Turbulence 
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System - Scale, typical Spherical Couette convention:
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E = 10−72 x
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Two States & Connections
E = 10−72 x
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Outstanding Questions:
- What separates states in phase space?  
- Where does this live in Ro, E parameter plane?
- Second (and further?) turbulent bistable states?

 Conclusions:
- Turbulent rapidly rotating spherical Couette flow 
 exhibits bistablity.
- Intermittent connections between different turbulent states.
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Bi-Stability in Turbulent Flows 

Mean circulation in turbulent convection...
Laboratory dynamo high Re, VKS 2...
Earth’s magnetic field...
Solutions allowed by symmetries...  

Sreenivasan et. al (2002)
PHYSICAL REVIEW E, VOLUME 65, 056306

EPL, 77 (2007) 59001
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