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54)  Atomizer  for  a  liquid  fuel  burner. 
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@  Atomizer  (1  )  for  a  liquid  fuel  burner  comprising  afirst  mix- 
er  (8)  for  a  fuel  and  an  atomizing  fluid  which  bears  a  central 
duct  (9)  for  the  fuel  and  a  plurality  of  peripheral  ducts  (10)  for 
the  atomizing  fluid  which  peripheral  ducts  (10)  get  to  the  cen- 
tral  duct  (9)  obliquely  or  at  right  angle  with  respect  to  the  cen- 
tral  duct  and  comprising  a  second  mixer  (1  1  )  for  the  liquid  fuel 
and  the  atomizing  fluid  already  partly  mixed  one  with  the  other 
which  bears  a  mixing  chamber  (12)  and  a  plurality  of  passages 
(14)  for  the  delivery  of  the  atomized  fuel  to  a  firebox  (Fig.  1  is 
referred  to). 
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  Atomizer  (1)  for  a  liquid  fuel  burner  comprising  a first  mix- 
er  (8)  for  a  fuel  and  an  atomizing  fluid  which  bears  a  central 
duct  (9)  for  the  fuel  and  a  plurality  of  peripheral  ducts  (10)  for 
the  atomizing  fluid  which  peripheral  ducts  (10)  get  to  the  cen- 
tral  duct  (9)  obliquely  or  at  right  angle  with  respect  to  the  cen- 
tral  duct  and  comprising  a  second  mixer  (11)  for  the  liquid  fuel 
and  the  atomizing  fluid  already  partly  mixed  one  with  the  other 
which  bears  a  mixing  chamber  (12)  and  a  plurality  of  passages 
(14)  for  the  delivery  of  the  atomized  fuel  to  a  firebox  (Fig.  1  is 
referred  to). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  a t o m i z e r   for   a  l i q u i d  

f u e l   b u r n e r .  

P a r t i c u l a r l y ,   the  i n v e n t i o n   r e l a t e s   to  an  a t o m i z e r   s u i t a b l e  

to  a  b u r n e r   for   h igh   v i s c o s i t y   l i q u i d   f u e l s   or  to  t w o - p h a s e  

m i x t u r e s   such ,   fo r   i n s t a n c e ,   c o a l - f u e l   o i l   or  c o a l - w a t e r ,  

h a v i n g   h igh   v i s c o s i t y   and,  in  e i t h e r   c a s e ,   by  the  a s s i s t a n c e  

of  a i r   or  s t eam  as  an  a t o m i z i n g   f l u i d .  

A t o m i z e r s   fo r   l i q u i d   f u e l s   a re   known  t h a t   are   ab le   to  a c h i e v e  

an  e n e r g e t i c   exchange   of  e n e r g y   b e t w e e n   the  f u e l   and  t h e  

a t o m i z i n g   f l u i d ,   known  as  " y - j e t "   a t o m i z e r s ;   a t o m i z e r s   o f  

l i q u i d   f u e l s   are  known  too  t h a t   are  ab l e   to  a c h i e v e   a  m o d e s t  

exchange   of  ene rgy   be tween   the  f u e l   and  the  a t o m i z i n g   f l u i d ,  

known  as  " i n t e r n a l   mix ing"   a t o m i z e r s .   The  d rawback   of  b o t h  

the  t y p e s   of  a t o m i z e r   is  t h a t   t hey   are  not   s u i t a b l e   t o  

a tomize   h igh   v i s c o s i t y   l i q u i d   f u e l s .  

The  a t o m i z e r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  

f i r s t   mixer   fo r   a  f u e l   and  an  a t o m i z i n g   f l u i d   which  b e a r s  

a  c e n t r a l   duc t   for   the  f u e l   and  a  p l u r a l i t y  o f   p e r i p h e r a l  

d u c t s   for   the  a t o m i z i n g   f l u i d   which  p e r i p h e r a l   d u c t s   ge t   t o  



the  c e n t r a l   duc t   o b l i q u e l y   or  at  r i g h t   ang le   w i t h   r e s p e c t   t o  

the  l a t t e r   and  c o m p r i s e s   a  second   mixer   which  b e a r s   a  m i x i n g  

chamber   fo r   the  f u e l   and  the  a t o m i z i n g   f l u i d   a l r e a d y   p a r t l y  

mixed  one  w i t h   the  o t h e r   and  a  p l u r a l i t y   of  p a s s a g e s   f o r   t h e  

d e l i v e r y   of  the  a t o m i z e d   f u e l   to  a  f i r e b o x e  

More  p a r t i c u l a r l y ,   the  p e r i p h e r a l   d u c t s   in  the  f i r s t   m i x e r  

have  t h e i r   i n l e t   in  the  f r o n t   i n l e t   s u r f a c e   and  t h e i r   o u t l e t  

w i t h i n   the  c e n t r a l   duc t   in  the  mixer  i t s e l f ,   the  s l o p e   o f  

the  p e r i p h e r a l   d u c t s   w i th   r e s p e c t  t o   the  a x i s   of  the   c e n t r a l  

duc t   b e i n g   w i t h i n   35°  and  90°;   the  second   mixe r ,   u rged   o n  

the  c e n t r a l   o u t l e t   s u r f a c e   of  the  f i r s t   m ixe r ,   c o m p r i s e s   a  

chamber   f a c i n g   the  o u t l e t   of  the  c e n t r a l   duc t   c o n c e n t r i c  

w i t h   the  l a t t e r ,   and  a  p l u r a l i t y   of  p a s s a g e s   fo r   the  d e l i v e r y  

of  the  a t o m i z e d   f u e l   to  a  f i r e b o x ,   s a i d   p a s s a g e s   b e i n g   made 

in  a  w a l l   o p p o s i t e   to  s a i d   o u t l e t ,   the  a x i s   of  each  p a s s a g e  

b e i n g   o b l i q u e   w i th   r e s p e c t   to  the  ax i s   of  the  c e n t r a l   d u c t  

by  an  ang le   w i t h i n   20°  and  6 0 ° .  

The  d i m e n s i o n s   of  the  p a r t s   of  the  a t o m i z e r   depend  upon  t h e  

c h a r a c t e r i s t i c s   of  the  f u e l   and  of  the  a t o m i z i n g   f l u i d ,   u p o n  

the  v i s c o s i t y   of  the  l i q u i d   f u e l   and  type   of  a t o m i z i n g   f u e l  

and  s a i d   d i m e n s i o n s   may  be  o p t i m i z e d   by  e x p e r i m e n t a l   m e t h o d s .  

The  a d v a n t a g e s   of  the   i n v e n t e d   a t o m i z e r   r e s i d e   in  t h a t   t h e  

m i x i n g   by  h i g h   exchange   e n e r g y   in  the  f i r s t   mixer   and  t h e  

mix ing   by  low  exchange   e n e r g y   in  the  second   mixer   cause   in  a  

b o i l e r   f i r e b o x   a  f u e l   p e n c i l   so  we l l   a t o m i z e d   t h a t   the  f u e l  

bu rns   p e r m a n e n t l y   and  the  c o m b u s t i o n   e f f i c i e n c y   is  v e r y   h i g h .  



One  way  of  c a r r y i n g   out  the  i n v e n t i o n   is  d e s c r i b e d   in  d e t a i l  

below  w i th   r e f e r e n c e   to  d r a w i n g s   which  i l l u s t r a t e   only   one  

s p e c i f i c  e m b o d i m e n t ,   in  w h i c h :  

FIG.  1  is  a  s i de   c r o s s   s e c t i o n   v i e w ,  

FIG.  2  is  a  view  a c c o r d i n g   to  X-X  of  FIG.  1 ,  

FIG.  3  is  a  view  a c c o r d i n g   to  Y-Y  of  FIG.  1 ,  

FIG.  4  is  a  view  a c c o r d i n g   to  F  of  FIG.  1 .  

The  f i g u r e   1  shows  an  a t o m i z e r   1  mounted  on  the  end  of  a  

d e v i c e   2  c o m p r i s i n g   a  duc t   3  for   the  d e l i v e r y   of  a  l i q u i d  

f u e l   and  a  duc t   4  for   the  d e l i v e r y   of  an  a t o m i z i n g   f l u i d .  

The  duct   4  c o m m u n i c a t e s   w i th   a  chamber  5  of  the  d e v i c e   2  b y  

p a s s a g e s   6.  The  a t o m i z e r   1  is  u rged   on  the  d e v i c e   2  b y  

means  of  the  r i n g   nut   7  s c rewed   on  a  t h r e a d   of  the  d e v i c e   2 .  

The  a t o m i z e r   1  c o m p r i s e s   a  f i r s t   mixer   8  which  b e a r s   a  

c e n t r a l   duc t   9  in  c o m m u n i c a t i o n   and  c o a x i a l   w i th   the  duc t   3 

and  a  p l u r a l i t y   of  p e r i p h e r a l   d u c t s   10  the  i n l e t   of  w h i c h  

f a c e s   the  chamber  5  and  the  o u t l e t   of  which  f a c e s   the  i n s i d e  

of  the  c e n t r a l   duc t   9,  the  ax i s   of  each  of  the  d u c t s   10  a n d  

the  ax i s   A-A  of  the  c e n t r a l   duct   9  f o rming   an  a n g l e  p (  o f  

about   60°,   and  c o m p r i s e s   a  second  mixer   11  which  b e a r s   a  

chamber  12,  the  a p e r t u r e  o f   which  f a c e s   c o n c e n t r i c a l l y   t h e  

c e n t r a l   duct   9,  and  a  w a l l   13  b e a r i n g   a  p l u r a l i t y   o f  

p a s s a g e s   14,  the  ax i s   of  each  p a s s a g e   14  and  the  a x i s   A-A 

of  the  c e n t r a l   duct   9  f o r m i n g   an  a n g l e d   of  about   2 0 ° .  

The  f i g u r e   2  shows  the  f r o n t   end  of  the  d e v i c e   2  t o g e t h e r   w i t h  

the  chamber  5,  p a s s a g e s   6,  r i n g   nut   7  and  duc t   30 



The  f i g u r e   3  shows  the  f r o n t   of  the  f i r s t   mixer   8  t o g e t h e r  

w i t h   the  c e n t r a l   duc t   9,  r i n g   nut   7,  and  the  p l u r a l i t y   o f  

p e r i p h e r a l   d u c t s   1 0 .  

The  f i g u r e   4  shows  the  f r o n t   of  the  a t o m i z e r   1  t o g e t h e r  

w i t h   the  s econd   mixe r   11,  r i n g   n u t  7   and  the  p l u r a l i t y   o f  

p a s s a g e s   14  in  the  w a l l   1 3 .  

The  f i g u r e   1  a l s o   shows  some  r e f e r e n c e s   to  the  d i m e n s i o n s  

of  the  d i f f e r e n t   p a r t s :   so,  t he   d i a m e t e r   D1  of  the  c e n t r a l  

d u c t   9  is   abou t   11  mm,  d i a m e t e r   d1  of  the  p e r i p h e r a l   d u c t s  

10  is  abou t   3,5  mm,  l e n g t h   Ir1  of  the   c e n t r a l   duc t   9  i s  

abou t   14  mm,  d i a m e t e r   D2  of  chamber  12  is  about   20  mm, 

l e n g t h   L2  of  chamber   12  is  about   30  mm,  d i a m e t e r   d2  o f  

p a s s a g e s   14  is  abou t   4  mm  and  the  l e n g t h   t h e r e o f   is  a b o u t  

6  mm. 

The  i l l u s t r a t e d   a t o m i z e r   is   s u i t a b l e   to  a  c o a l - w a t e r   f u e l  

pumped  t h r o u g h   the  duc t   3  unde r   the  p r e s s u r e   of  abou t   9  K g / s q .  

cm  and  to  a i r   as  a t o m i z i n g   f l u i d   pumped  t h r o u g h   the  duc t   4 

u n d e r   a  p r e s s u r e   of  abou t   11  K g / s q . c m .  



1.  A t o m i z e r   for   a  h igh   v i s c o s i t y   l i q u i d   f u e l   b u r n e r  

c h a r a c t e r i s e d   in  t h a t   i t   c o m p r i s e s   a  f i r s t   mixer   (8)  for   t h e  

f u e l   and  the  a t o m i z i n g   f l u i d   which  b e a r s   a  c e n t r a l   duct   ( 9 )  

f o r   the  f u e l   and  a  p l u r a l i t y   of  p e r i p h e r a l   d u c t s   (10)  fo r   t h e  

a t o m i z i n g   f l u i d   which  p e r i p h e r a l   d u c t s   (10)  get   to  t h e  

c e n t r a l   duct   (9)  o b l i q u e l y   or  at  r i g h t   a n g l e   w i t h   r e s p e c t  

to  the  c e n t r a l   duc t   and  c o m p r i s e s   a  second  mixer   (11)  w h i c h  

b e a r s   a  mix ing   chamber  (12)  fo r   the  f u e l   and  the  a t o m i z i n g  

f l u i d   a l r e a d y   p a r t l y   mixed  o n e  w i t h   the  o t h e r   and  a  

p l u r a l i t y   of  p a s s a g e s   (14)  for   the  d e l i v e r y   of  the  a t o m i z e d  

f u e l   to  a  f i r e b o x .  

2.  A t o m i z e r   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d   in  t h a t  

the  p e r i p h e r a l   d u c t s   (10)  in  the  f i r s t   mixer   (8)  have  t h e i r  

i n l e t   on  the  f r o n t   i n l e t   s u r f a c e   (8a)  and  have  t h e i r   o u t l e t  

i n t o   the  c e n t r a l   duct   (9 ) ,   the  s l ope   of  the  p e r i p h e r a l  

d u c t s   (10)  w i th   r e s p e c t   to  the  a x i s   (A-A)  of  the  c e n t r a l   d u c t  

(9)  be ing   w i t h i n   35°  and  90°  and  in  t h a t   the  s econd   m i x e r  

(11)  b e a r s   a  chamber  (12)  f a c i n g   the  o u t l e t  ( 8 b )   of  s a i d  

c e n t r a l   d u c t ,   c o n c e n t r i c   w i th   the  l a t t e r ,   and  a  p l u r a l i t y   o f  

p a s s a g e s   (14)  for   the  d e l i v e r y   of  the  a t o m i z e d   f u e l   to  a  

f i r e b o x ,   s a i d   p a s s a g e s   (14)  b e i n g   made  in  a  w a l l   (13)  o p p o s i t e  

to  s a id   o u t l e t   ( 8 b ) ,   t h e  a x i s   of  each  p a s s a g e   b e i n g   o l i q u e  

w i th   r e s p e c t   to  t h e  a x i s   (A-A)  of  the  c e n t r a l   duc t   (9)  by  a n  

ang le   w i t h i n   20°  and  6 0 ° .  
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