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F r o m  the equation of balance for the pulse energy we find the distr ibution of the average  
turbulent energy in the automodel region of a two-dimensional  wake. 

The equations of balance for the momentum and the kinetic energy of turbulence in a remote  par t  of 
a two-dimensional  wake in an ineompress ib ie  fluid can be wri t ten as  

OE a 
u 1 

Ox, ax~ 

u~ . = , ( x l ) ,  
U, 

and using the integral  condition in the form 
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where E = ~ v~2/2 ; the bar  denotes the t ime average .  
i = l  

We can express  the turbulent fr ict ion in P rand t l ' s  fo rm:  
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and put, for example, as in [i] 
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where  e is a constant  to be determined experimental ly.  Introducing the new vartables  

X~ .=U1--U, t - L - = i ( n ) , n = - ~  - ,  
gO 

E = h(n), E L  -- -- (xl) 

we find that there is similarity if 

cxd 1 - -  const, 
r 

4 ~ fdn 
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6'lap = - -  $'61~ ~ = - -  q~'612~$ = B = const, 

$~/~ = D = const. 

Then (1) takes the form 

F + # ' + f = 0 ,  
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Fig. 1. Exper imenta l  data 
f r o m  [21 (continuous curve) 
and computat ion (dotted 
curve) .  

h" + zh' + (2 - -  c/B) h = - -  D/'~ , (7) 

where  the p r i m e s  denote different ia t ion with r e s p e c t  to z = ~B~.  

We know the solution of Eq. (6) with the following boundary con-  
di t ions:  

[ =  I for Z~---O, f-->O as Z---> r 

where  

to be 

/ = exp (-- z2/2). (8) 

The pu l s e - ene rgy  prof i le  mus t  sa t i s fy  the boundary conditions 

0,4 ~, h - - - I  for z = 0 ,  h--+0 as z-~cr (9) 

and a lso  the s y m m e t r y  condition 

h' = 0  for z =  O. (I0) 

We can show that  we can desc r ibe  the exper imenta l  r e su l t s  c o m -  
p le te ly  sa t i s fac to r i ly  by taking c = 3B. Then the solution of Eq. (7), 
taking account  of (8), with the boundary conditions (9) can be wr i t ten  as  

h = z { ( 3 / 2 ) D 1 / - ~ ' [ 1 - - r  + 2 D ) l r ~ - 2 [ l - - c p ( z ) ] } + ( l +  2 D ) e x p ( _ z 2 / 2 ) _ 2 D e x p ( _ z 2 ) ,  (i1) 

X 

r (x)-~- d 2 - - ~  exp ( - -  t2/2) dr. 
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I t  follows f rom this that  

Using (10), we have 

h' (0) = (1 + 2D)]/'n~2-- 3Dt / -~]2 .  

D = ~ r - ~ -  _ . -~  8 , 2 .  
3 - - 2 /  2 

In Fig.  1 the re  is a compar i son  between the computed and the exper imenta l  values  [2]. 
is, from (5), (ii): 

2Eug = D2 ,h = '3 ~/--~z [r (z) - -  r (z]/2-)] + (2tD + 4) exp (--  z212) - -  4exp (- -  z~). (12) 

The a b s c i s s a  is ~ = ~ / d ~ / - ~ ,  and we can find that z = 5.42~, s ince,  by (4) and (5), 

l/ cxdgaxj2 
and, by exper imen t  [2], ~rB = 1 / R  T = 0.08, c x = 0.85. 

Using (8) and (12) it  is easy  to compute  the rat io  of the total  intensi t ies  of the change in the ave r ag e  
veloci ty  and pulse  veloci ty  in the automodel  region:  

u s dx~ D ' 

- - - - - -  ~ 2, 

- - ~  0 

which a g r e e s  exact ly  with exper imen t  (cf. [3], p. 173, Fig.  7, lb) .  

The ordinate  

U 
UI 
v~, p' 

N O T A T I O N  

is the longitudinal component  of a v e r a g e  veloci ty;  
is the veloci ty  of the undis turbed flow; 
a r e  the veloci ty  and p r e s s u r e  pulsa t ions ;  
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is the kinematic viscosity coefficient; 
5 is the relative wake width; 
p is the density; 
d is the height of middle section of body; 
c x is the drag coefficient. 

S u b s c r i p t  

0 denotes the wave axis. 
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