
Plenary Lecture 
 

 

 
 

 

 

There have been many discussions of turbulence and the fact that it is a stochastic process. There 

have been significantly fewer discussions of what this means in a practical sense of predictability and 

the consequences for risk assessment. Now we have begun to address these issues as they arise in 

chemically reactive flows in which there are multiple interacting stochastic processes, including flow 

instabilities, turbulence, many interactions between shocks, flames, and vortices, and the resulting 

formation of ignition centers (hot spots). One such flow is the apparently simple situation of an 

initially laminar flame propagating down a channel containing a series of obstacles. This is illustrated 

visually by movie made from a multidimensional, unsteady, deterministic solution of the Navier-

Stokes equations.  Stochastic properties of the system are evaluated using multiple simulations for the 

same configuration.  We discuss how this is done, how it is related to experimental results, and how 

we can use this process to evaluate the effects of multiple, interacting stochastic processes. 
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