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From the decomposition  U U u , show that (as originally proposed by Leonard 

(1974)) the residual stress tensor can be decomposed as 

 

 R

ij ij ij ijL C R      (1) 

 

where the Leonard stresses are 

 

 i j i jijL U U U U    (2) 

 

the cross stresses are 

 

 i jij j iC U u u U     (3) 

 

and the SGS Reynolds stresses are 

 

 ij i jR u u    (4) 

 

(Note that, although the same names are used, these stresses are different than those 

defined by Eqs. (13.100)-(13.102).) show that R

ij  and ij

  differ by the Leonard 

stress, i.e.,  

 R

ij ij ijL     (5) 
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