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. 1.     . 

1 – ; 2 – - ; 3 – ;  
4 –  ; 5 –  ;  
6 – - ; 7 – ;  
8,9 –   ; 1,2 – ; 1,2 – . 
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    , 
   ,   
 (1-4)      . 
   .    

         
      ,  
    ,    (1,2). 

Eu = 20•Re0.12 •Fr0.11•Ho0.01 (1) 
Eu = 5.7•Re0.52 •Fr1.4•Ho0.03 (2) 

  : 
-    2.04•103 ≤≤ Re  6.87•106   
-   8.43 ≤≤ Fr  10.595 
-   1.852 ≤≤ Ho  5824  

   (1)  (2) ,    
  ,  ,   , 

     .   
      .   

  ,       
,   .     (2) 

         (Re)   
     ,   

  .       
           

    (Fr). 
  .    

       
   ,      

   (3). 
1.07.1Re04.0 HoFr ⋅= ρ (3) 

  : 
-    2000 ≤≤ Re  36000   
-   0,05 ≤≤ Fr  0,1 
-   14 ≤≤ Ho  19000  

        
           

        (Re).  
        (Fr)  

      
,      

  . 
 - .    

       
   ,      

 (4) 
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3.14.171.0 Re4.2 HoFrNJ ⋅⋅⋅= ρ (4) 

 
D

UJN J ⋅
⋅⋅=

ρ
τ 3

 -  ,  , 

 ; J –  , ; U – , ; D – 
 , ;  –  , ;  – , / 3. 

-   20 ≤≤ Re  50;   
-   2000 ≤≤ Fr  10000; 
-   2 ≤≤ Ho  50. 

  -      
        ,   

    ( )    
,     ,     

 .    (Fr)   
     . 

   ,    Re    
     ,   

   . 
        

        
   .      

   ,     
    (1-4)     

       (5-8). 
Ef  = 0,89•Fr0.44•Ho-0.179 (5) 
Ef  = 2,23•Re-0,06•Fr-0,30 (6) 
Ef  = 1,5•Re-0,33• -0,06 (7) 
Ef  = 0,22•Re0,17• -0,13(8) 

     (5-8)  
   ,   
      ,  
     ( . 2,3). 

 (1) (2) 
. 2.       
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(1) (2) 
. 3.       
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