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1. Reyleigh-Benard Convection Cells 
 

From http://www.etl.noaa.gov/about/eo/science/convection/RBCells.html: 

 
 
Convection cells can be seen on the surface of the Sun like the images that follow from 
http://quest.arc.nasa.gov/eclipse99/pages/SunActiv.html (left picture) and 
http://blackholesandastrostuff.blogspot.com/2007_09_01_archive.html (right picture) 

  
 

http://www.etl.noaa.gov/about/eo/science/convection/RBCells.html
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2. Taylor-Couette Flow Instability 
From http://www.princeton.edu/~gasdyn/Research/T-C_Research_Folder/Intro_to_T-C_Flows.html: 
 

A cross sectional view of the flow field looks like the following (sketch on the left, image using the Kalliroscope 
flow visualization method on the right): 

 

It is important to realize that while the first flow field was unstable at Taylor numbers of about 1708, this new flow 
field is stable at this point. The flow has reached a new, totally different, steady state. We reached this new state, just 
by slightly changing the rotation rate of the inner cylinder so that the Taylor number rose above 1708. 

By further speeding up the inner cylinder (i.e. raising the Taylor number) other flow fields can be created. The final 
state is reached when the fluid between the cylinders is completely turbulent. 

 
2. Kelvin-Helmholtz Instability 

From http://www-frd.fsl.noaa.gov/mab/scatcat/ - Kelvin-Helmholtz breaking wave cloud over Laramie, Wyoming. 
Photo by Brooks Martner: 
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From http://www.math.waikato.ac.nz/~seano/research/turbulence-pictures.html: 
 

 
 

 
 

Some shots of clouds showing the development of the Kelvin-Helmholtz (KH) instability.  This instability can 
occur when two distinct layers of a fluid are in relative motion. For example, the top layer flowing faster than the 
bottom layer (from right to left in the above shots). The interface between the layers develops `wiggles' or rolls 
which can evolve into vortices. This instability in the interface means that the two layers start to mix, and can lead 
to fully developed turbulence in either layer. 
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