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Hybrid LES/subscale modeling approaches have an important advantage over 
the current noise prediction methods in that they only involve modeling of the 
relatively universal subscale motion and not the configuration dependent larger 
scale turbulence . Previous hybrid approaches use approximate statistical 
techniques or extrapolation methods to obtain the requisite information about the 
sub-filter scale motion. An alternative approach would be to adopt the modeling 
techniques used in the current noise prediction methods and determine the 
unknown stresses from experimental data. The present paper derives an 
equation for predicting the sub scale sound from information that can be obtained 
with currently available experimental procedures. The resulting prediction method 
would then be intermediate between the current noise prediction codes and 
previously proposed hybrid techniques. 

Crighton (1979), in a now classical paper, makes two major criticisms of the Lilley 
(1 974) equation approach-- which effectively treats the sound propagation as a 
small perturbation of a sheared mean flow. The first of these is that it provides no 
rational means of excluding the instability waves that eventually become infinite 
in any causal solution to the problem. This issue was eventually resolved by 
Goldstein and Leib (2005) and Goldstein and Handler (2003).The other criticism, 
which is dealt with in the present paper, is that the evolution time of the turbulent 
eddies is much greater than the time it takes a sound wave to traverse them- 
implying that the turbulence is effectively frozen during the passage of the sound 
and that there is, therefore, no particular mean flow profile that would give a true 
representation of the refraction effects that occur in the real flow. 

This latter difficulty would not occur if the sound field were determined from a 
DNS (Freund, 2001) or LES solution. Unfortunately, the computer resources 
needed to resolve all the relevant length scales are enormous-often well 
beyond those available on present day machines. A reasonable compromise 
would be to use LES simulations with very broad filter widths. This approach was 






































	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



