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Resul ts  a re  shown of veloci ty  m e a s u r e m e n t s  in a je t  f rom a ve r t i ca l ly  or iented s p r a y e r  dur -  
ing a tomizat ion  of wa te r  into st i l l  a i r .  

A vo r t ex - type  s p r a y e r  (Fig. 1) r e p r e s e n t s  a s impl i f ied  ve r s ion  of a centr i fugal  s p r a y e r  and produces  
fine d rop le t s  under sma l l  p r e s s u r e  heads .  
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Fig.  1. T r a j e c t o r i e s  of d rople t s  in one region of the je t  
f r o m  a s p r a y e r  (p r e s su re  drop 0.9 bar ,  or i f ice  d i a m e t e r  
1.5 ram).  
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Fig.  2. Drople t  d is t r ibut ion  with r e spec t  to the re la t ive  ve loci t ies  (number of 
d rop le t s  moving at ve loc i ty  v n is n, total  n u m b e r  of drople ts  in the given port ion 
of the jet  is ntot, drop  veloci ty  is Vn, mean  veloci ty  of drople ts  at the outlet o r i -  
f ice of the s p r a y e r  is v0): p r e s s u r e  drop for  a tomizat ion Ap = 0.7 ba r  (1), 0.8 ba r  
(2), 0.9 b a r  (3), 1.O ba r  (4), 1.1 ba r  (5),  1.2 (6), 1.3 ba r  (7). 

Fig. 3. Angular  d is t r ibut ion  of re la t ive  mean  ve loc i t ies  of drople ts  in a jet  
( s p r a y e r  or i f ice  d i a m e t e r  1.5 mm):  p r e s s u r e  drop  Ap = 0.7 ba r  (1), 1.0 b a r  (2), 
1.2 b a r  (3). Angle a in deg ree s .  
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In o rde r  to m e a s u r e  the drople t  veloci ty,  one of the impor tan t  s p r a y e r  p e r f o r m a n c e  p a r a m e t e r s ,  a 
n a r r o w  flat  por t ion of liquid mi s t  (in the plane of the s p r a y e r  axis) was isolated within the conical  jet  by 
means  of a spec ia l  device and the d rop le t s  h e r e  were  photographed in pa ra l l e l  light b e a m s  f r o m  a condenser  
lens.  The t r a c e s  of d rop le t s  were  thus r eco rded  on photographic  f i lm and f r o m  thei r  d imens ions ,  with a 
given sca le  fac tor  and a known exposure  t ime,  one could ca lcula te  the ve loc i t ies  of these  d rop le t s .  P a r t  of 
the je t  with drople t  t r a c e s  is shown in Fig. 1 for  one of the flow modes .  The number s  next to the r e spec t ive  
l ines indicate the angles of the la t te r  with the s p r a y e r  axis in deg rees .  The  photographs  taken under all 
tes t  conditions (d iamete r  of outlet or i f ice  1.5 or  1.0 mm,  p r e s s u r e  drop vary ing  f r o m  0.7 to 1.3 bar)  indi-  
cate that the mi n i m um  and the m a x i m u m  drople t  veloci ty  in one jet  may  di f fer  by one o rde r  of magnitude or 
m o r e .  

The calcula ted  re la t ive  veloci ty  d is t r ibut ion  of d rople t s  is shown in Fig. 2 for  the s p r a y e r  with the 
1.5 m m  outlet or i f ice  (the peak of the d is t r ibut ion  curve  for  the other  s p r a y e r  with the 1.0 m m  ori f ice  is 
shif ted s l ight ly toward lower  ve loc i t ies ) .  

Calculated were  a lso  the mean  ve loc i t i es  of d rople t s  at the t r a n s v e r s e  sect ions  along a jet  at var ious  
d i s tances  f r o m  the s p r a y e r  (up to 160 mm) .  These  data have shown that along the given flow path the d rop-  
le ts  move  at a 30-50~c lower  veloci ty  and then continue much f a s t e r  than in the soar ing  mode.  

The mean  veloci ty  of d rop le t s  within the angular  s e c t o r s  (at va r ious  angular  d i s tances  f r o m  the 
s p r a y e r  axis) va r i e s ,  which ag ree s  with p reva i l ing  concepts  about the jet  f r o m  cent r i fugal  s p r a y e r s .  In 
Fig. 3 a re  shown some  resu l t s  but, on the whole, the angular  d is t r ibut ion  of drople t  ve loc i t i es  cannot be 
genera l i zed .  
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