
 19,  01, 2016    
Vol. 19,  01, 2016 ivil Avition High TECHNOLOGIES 
 

5 

 532.5 
 

    
        

    
 

. .  
 

   -       -
               

.  ,    " "     ,   
.              . 

 
 :  ,   ,  ,  . 

 
 

 

 

t = 0 c, X = 0 , V = 240 / , Scale line ––– 10 /  
 

. 1 
 

,       .   -
      .     . 1 -
      (  = 0),     

 -76  .      .   -
  W,        ,   



     19,  01, 2016
ivil Avition High TECHNOLOGIES Vol. 19,  01, 2016

 

6 

    " "   -   ( ) 
[1].    ,         

,        [1, 2].     
    .     " " .  

. 2          -
   -76       . ,   

     W        
 (W = 0),  (W = –2 / )  " "    (W = –1 / ). 

. 2 
 

-   
       

 
  -  , -     

. 3,           -
       .     

           -
   . 

0

5

10

15

20

25

30

35

40

45

-100 -80 -60 -40 -20 0 20 40 60 80

Y,
 

Z, 

 -76, V=240 / , =40 

W=-1 /  
W=-2 /

W=0 

 



 19,  01, 2016    
Vol. 19,  01, 2016 ivil Avition High TECHNOLOGIES 
 

7 

 

. 3 
 

 -       
        [1], [2].  

       ,    
 . . .     -

       ( . 4). -   -
      ,     .   -

,      
 

 =  +  + , 
 

    . .      Ya   
 G 

 
 Ya = V l = G. 

 
  –      ; V –   ; 

l –   .    ,      , -
      ,      

  ( . 4). 
         , 

  .    .     
      ( )     

 +   .        -
  Ya    ,   +  Y ,   

 ,    Y .      -
   .    +   +     . 

  
  

  

  
  

  
  

  

  

 

   
 
 

   
 

 

  
 

  

   
 

 

   
 

 

 
 

-  -  



     19,  01, 2016
ivil Avition High TECHNOLOGIES Vol. 19,  01, 2016

 

8 

. 4 
 

,     ,    .    
   .     ,  

   ( . 5).        +   -
          l. 

. 5 

0
10
20
30
40
50
60
70
80
90

100

0 5 10 15 20 25 30 35 40

 
, 

. 
  

  ,  

l=0.25
l=0.5
l=0.75

     

 
 

  

 
 

  

 

 

 

 

 

 

 

     



 19,  01, 2016    
Vol. 19,  01, 2016 ivil Avition High TECHNOLOGIES 
 

9 

           
  ( )       ( . 3). 

        .   -
    : 
 

 2
i

2
i

ii
)i(y )zz()yy(

zz
2

W
−+−

−
π

Γ
= + − ν

−+−
−

t4
)zz()yy( 2

i
2

i

1 , 

 2
i

2
i

ii
)i(z )zz()yy(

yy
2

W
−+−

−
π

Γ
= + − ν

−+−
−

t4
)zz()yy( 2

i
2

i

1 . 

 
   y, z –    ,    -

; yi, zi –  ; t – .      , . .   -
,     .    -

 ,          -
 Re*   

 

∗=ν
Re
Vl

. 

 
 V –   ; l –  .    

Re*       .       
  [1]. 

         -
 , . .        -

  [2 – 6]. 
            

           -
    .       

            , -
      [7]. 

 
  

 
   -      

             -
 .        

         .  
      ,   -

 ( . 6). 
    (   )   

    G      W  " " -
    .   –    ,  -

      ,  – ,   
 . ,      -76    -

  W = 0,75 /  ÷ 1,75 /c.         
-76,            

. 



     19,  01, 2016
ivil Avition High TECHNOLOGIES Vol. 19,  01, 2016

 

10 

    (  )    -
    . ,      -76  

       25   70      -76. 
          

       .      -
 . 

 

. 6 
 

 
 

1.  . .,  . .   . – .: , 
2008. – 170 . 

2.  . .,  . .,  . .,  . .  
      .   . – , 

1999.– 230 . 
3.  . .,  . .,  . .,  . .  
    . – : , 1997. – 448 . 
4.  . .,  . .      -

  . – .: , 1978. – 277 c. 
5.  . .,  . .     -

     . – .: , 1995. – 368 . 
6.  . .,  . .       // 
 . 2006. . 2667. – 155 . 

0

20

40

60

80

100

120

0 100 200 300 400 500 600 700

, 

G, 

 
-380 

-76 -320 

0

20

40

60

80

100

120

0 100 200 300 400 500 600 700

, 

G, 

 

-320 -76 
-380



 19,  01, 2016    
Vol. 19,  01, 2016 ivil Avition High TECHNOLOGIES 
 

11 

7.  . .,  . .,  . .,  . .  -
        //   

 . 2015.  212. . 5-10. 
 

FEATURES OF SPREAD OF VORTEX WAKE BEHIND AIRCRAFT 
AT TAKEOFF AND LANDING, IF CROSSWINDS 

 
Zhelannikov A.I. 

 
With cash-developed software system, were carried out research on the impact velocity crosswinds on the position 

of vortex wake at takeoff and landing of aircraft of various classes. Identify the threat, in terms of "hovering" of wing vor-
tex over the center of the runway, crosswind speed. During takeoff and landing aircraft, these vortices can be a danger to 
other aircraft. 

 
Key words: vortex trail, taking off and landing, aircraft crosswind. 
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