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The r e su l t s  of an exper imenta l  invest igat ion of the s t ruc tu re  of a f r ee  turbulent  jet s t r ik ing 
a s e m i p e r m e a b l e  b a r r i e r  (plane grid) a r e  given. The r e su l t s  were  obtained by measu r ing  
the excess  total  and s ta t ic  p r e s s u r e s  in the jet and by visual izat ion of the jet. 

One unresolved problem in the theory of turbulent jets is the problem of a jet str iking a s emipe rme-  
able b a r r i e r  situated in unbounded space. This problem a r i s e s  in agr icul ture ,  for instance, in connection 
with t ree  spraying. 

As a model of a semipermeable  b a r r i e r  we take a plane grid situated normal  to the axis of a jet 
emerging  f rom a round nozzle. 

We investigated the s t ruc ture  of the jet by measur ing  the total and static p re s su res  in different 
c ro s s  sections and by shadow photography of the jet, using the IAB-451 ins t rument  [1]. 

In the experiments  with the IAB--451 ins t rument  the plane grid was 0.8 mm thick; the values of K 
were  0 (solid plate), 0.20, 0.44, 0.63, and 1.00 (no grid). A ver t ica l  round turbulent jet of a ir  (d o = 8.5 
ram; L = 57 mm; u 0 = 40 m / s e c )  was directed upwards onto the grid. For visualization the air  was heated 
to 30-40~ 

In the exper iments  in which the total and static p res su res  were measured  the scale was increased 
by a factor  of 3.5 (d o = 30 mm; L = 200 mm; u 0 = 120 m / s e e ) .  The values o fKwere  0 (solid plate); 0.05, 0.32, 
0.63; 1 (no grid). 

The s t ruc ture  of the jet in the absence of the grid corresponded with the formulas  in [2] with the 
empir ica l  coefficient a = 0.068. 

Table 1 gives the resul ts  of determinat ions of Ux/u 0 and APst  in relat ion to l~ L for var ious  values 
of K. Table 1 shows that the introduction of the grid into the jet a l ters  the s t ruc ture  of the f ree  s t r eam 
only in the immediate  vicinity of the grid; the smal le r  K, the la rger  the increase  in &Psi  immediately in 
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TABLE 2. Values of u / u  x for Different Values of Y/d0, l / L ,  and 
K 
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Fig. 1. Shadow photographs of turbulent f ree  jet striking plane grid: a) K = 1 (no grid); b) K 
= 0.44; c) K = 0 (solid plate). 

f ront  of the grid; in the case of the solid plate it was 575 mm of water  at a distance of 20 mm f rom the 
grid. On passage through the grid the velocity on the jet axis changes abruptly and the change is grea ter ,  
the smal le r  K. 

Table 2 gives the resul ts  of determinat ion of the profiles of u / u  x for different values of K. Before 
the grid all the profiles coincide, and after  the grid the jet either expands slightly, or  contracts .  

The abrupt decrease  in axial velocity of the jet after  the grid with the width of the jet remaining 
constant or decreas ing means that the a i r  flow ra te  in the jet after  the grid is less than before the grid, 
i .e. ,  that  only part  of the jet passes through the grid. 

Measurements  of the radial  velocity heads showed that the res t  of the jet spreads  radial ly over the 
front  of the grid and forms a wide fan. The smal le r  the meshes  of the grid, the more  of the jet is directed 
into the fan. With the solid plate (K = 0) the whole jet is converted to a fan. 

The described s t ruc ture  of a jet striking a plane grid is i l lustrated c lear ly  by the shadow photographs 
(Fig. 1). 
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N O T A T I O N  

relat ive a rea  of holes; 
distance f rom nozzle to grid; 
distance f rom nozzle to investigated section of jet; 
distance f rom jet axis; 
velocity of a ir  in jet; 
velocity in initial c ross  sect ion of jet; 
velocity on axis of jet; 
d iameter  of initial section of jet; 
empir ical  coefficient of jet; 
excess  static p ressure  on jet axis. 
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