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Show that in isotropic turbulence, 
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Solution 

 

Similar to Eq. (6.216) 

 

 

 
 

 

 
1

2

2
22 1 2 32 2

2

2

2 2

2

2

2

2 1 d d
4

2 1 2 d
4

1 d

E
E

E

E



 
  

 

 
 

 

 


 

 

 







 
  

 

 
  

 

 
  

 

 





  (2) 

 

Let κ1 = κ,  
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Calculate the derivative with respect to κ  
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Multiply κ on both sides. 

 

    
2

2
22 2

d
1

d
E E


  

 

 
   

 
  (5) 

 



Similarly 
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With the fact that 
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we have 

 

 2 2

2 3    (8) 

    
 

 

2 2
21
1

22 2 2

1
d 121 1

d 2
E E E

 


   
  

 
   

       
  

 

  (9) 

Write 1/2Eq. (6) plus Eq. (9) 
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