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©  A  method  of  disposing  of  waste  gas  and  means  for  carrying  out  such  a  method. 
A  flare  stack  tip  assembly  serves  to  discharge  waste  gas 

for  disposal  by  combustion.  The  assembly  has  an  upper 
frusto-conical tip  structure  (8)  to  which  a  plurality  of injector 
devices  (16)  are  mounted.  Each  of the  injector  devices  (16) is 
supplied  with  steam  which  flows  through  a  protected 
annular  passageway  (41)  therein.  The  annular  flow  of  steam 
in  each  device  (16)  induces  ambient  air  to  flow  into  an  open 
inlet  of the  device  and  to  mix  with  the  surrounding  steam  for 
discharge  into  the  waste  gas  passing  up  through  the 
assembly  prior  to  combustion. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   in   g e n e r a l   to  a  

m e t h o d   of  d i s p o s i n g   of  a  dump  or  w a s t e   gas  and  to  m e a n s  

f o r   use   in  c a r r y i n g   ou t   t h i s   m e t h o d .   The  i n v e n t i o n   a l s o  

r e l a t e s  t o   f l a r e   s t a c k   t i p   a s s e m b l i e s   e m b o d y i n g   s u c h  

m e a n s .  

I t   i s   known  to  i n t r o d u c e   s t e a m   and  a i r   i n t o  

w a s t e   gas   in  a  f l a r e   to  e n a b l e   t h e   w a s t e   gas  to  be  b u r n t  

o f f   w i t h o u t   u n d u e   smoke  and  n o i s e .   N o r m a l l y ,   t he   f l a r e  

i s   e l e v a t e d   a l t h o u g h   w a s t e   gas  can  be  b u r n t   o f f   in  a  

g r o u n d   f l a r e .   One  known  m e t h o d   and  f l a r e   t i p   a s s e m b l y  

or   a r r a n g e m e n t   f o r   e f f e c t i n g   t h i s   fo rm  of  d i s p o s a l   i s  

d e s c r i b e d   in  UK  P a t e n t   S p e c i f i c a t i o n   1  218  189.  O n e  

d i s a d v a n t a g e   of  t h i s   known  a s s e m b l y   i s   t h a t   i t   i s   n e c e s s a r y  
to  e n s u r e   t h e   s t e a m   i s   c l e a n   s i n c e   t h e   s t e a m   mus t   f l o w  

t h r o u g h   a  n a r r o w   gap  w h i c h   i s   p r e c i s e l y   s h a p e d   a n d  

d i m e n s i o n e d   to   c r e a t e   t he   d e s i r e d   C o a n d a   e f f e c t   w h i c h  

i n d u c e s   a i r   f l o w .   T h i s   i n v o l v e s   t h e   use   of  one  or  m o r e  

f i n e   f i l t e r s .   In  a d d i t i o n ,   t h e   s t e a m   mus t   be  dry  b e c a u s e  

any  e n t r a i n e d   w a t e r   d r o p l e t s   can  a d v e r s e l y   a f f e c t   t h e  

i n d u c e m e n t   of  a i r   f l o w   t h r o u g h   t h e   C o a n d a   e f f e c t .   T h i s  

may  n e c e s s i t a t e   o t h e r   a n c i l l i a r y   a p p a r a t u s .  

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   a  m e t h o d  

of  w a s t e   gas  d i s p o s a l   i n v o l v e s   t h e   i n t r o d u c t i o n   of  a  

m i x t u r e   of  a i r   and  s t e a m   i n t o   w a s t e   g a s ,   e . g .   f l o w i n g  

t h r o u g h   a  f l a r e   t i p   a s s e m b l y ,   by  means   of  a  number   o f  

i n j e c t i n g   d e v i c e s   e a c h   of  w h i c h   u s e s   a n n u l a r   s t e a m   f l o w  

to  i n d u c e   or  i n s p i r a t e   a i r   to  e n t e r   t h e   d e v i c e   w i t h i n  

t he   a n n u l a r   s t e a m   f l o w   o t h e r   t h a n   by  t h e   Coanda   e f f e c t .  

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   a  f l a r e   t i p  

a s s e m b l y   h a v i n g   i n j e c t i n g   d e v i c e s   a r r a n g e d   to  i n t r o d u c e  



a  m i x t u r e   of   s t e a m   and  a i r   i n t o   a  w a s t e   gas   by  t h e   m e t h o d  

as  d e s c r i b e d .  

In  a n o t h e r   a s p e c t   t h e   i n v e n t i o n   p r o v i d e s   a n  

i n j e c t i n g   d e v i c e   f o r   u se   in   t h e   m e t h o d   and  f l a r e   t i p  

a s s e m b l y   as  d e s c r i b e d .   The  d e v i c e  s e r v e s   to   i n j e c t   a  

g a s e o u s   m i x t u r e   i n c l u d i n g   a i r   i n t o   w a s t e   gas   f o r   d i s p o s a l  

by  c o m b u s t i o n .   The  d e v i c e   i t s e l f   c o m p r i s e s   a  body   w i t h  

an  i n l e t   f o r   r e c e i v i n g   a m b i e n t   a i r   and  an  o u t l e t  

c o m m u n i c a t i n g   d i r e c t l y   w i t h   t h e   i n l e t   f o r   d i s c h a r g i n g   t h e  

g a s e o u s   m i x t u r e   i n t o   t h e   w a s t e   g a s .   The  b o d y ,   w h i c h   m a y  

be  a  s i n g l e   or   m u l t i - p a r t   f a b r i c a t i o n ,   c o n t a i n s   a  

p r o t e c t e d   p a s s a g e w a y   w h i c h   r e c e i v e s   an  i n d u c i n g   m e d i u m ,  

p r e f e r a b l y   s t e a m ,   u n d e r   p r e s s u r e .   The  p a s s a g e w a y  

c a u s e s  t h e   i n d u c i n g   medium  to  f l o w   a n n u l a r l y   and  d i r e c t l y  

t o w a r d s   t h e   o u t l e t .   T h i s   a n n u l a r   f l o w   i n d u c e s   a i r   t o  

f l o w   i n t o   t he   i n l e t , o t h e r   t h a n   by  t h e   C o a n d a   e f f e c t   k n o w n  

p e r   s e ,   and  i n i t i a l l y   t h e   a i r   f l o w s  w i t h i n   t h e   a n n u l u s   o f  

i n d u c i n g   m e d i u m .   The  i n f l o w i n g   a i r   t h e n   m i x e s   w i t h   t h e  

i n d u c i n g   med ium  w i t h i n   t h e   body   p r i o r   to  d i s c h a r g e   f r o m  

t h e   o u t l e t   i n t o   t h e   w a s t e   g a s .   The  p a s s a g e w a y   can  c a u s e  

t h e   f l o w   of   s t e a m   t o   r e v e r s e   d i r e c t i o n   a l t h o u g h   t h i s   i s  

n o t   e s s e n t i a l .   The  s t e a m   f l o w   p r e f e r a b l y   e m e r g e s   v i a   a n  

a n n u l a r   gap  d e c r e a s i n g l y   t a p e r e d   t o w a r d s   t h e   o u t l e t   t o  

e n t e r   t h e   t h r o a t   of  a  t u b u l a r   member   open   to   r e c e i v e   a i r  

f r o m   t h e   i n l e t .   T h i s   t u b u l a r   member   can  be  f l a r e d   o u t w a r d l y  

in   d i a m e t e r   to   i n j e c t   t he   s t e a m / a i r   m i x t u r e   d i r e c t l y  

i n t o   t h e   w a s t e   gas  s t r e a m   d u r i n g   u s e .   The  a n n u l a r   g a p  

may  be  f o r m e d   b e t w e e n   t h e   i n t e r i o r   of  t h e  a f o r e s a i d  

t u b u l a r   member  and  t h e   e x t e r i o r   of  a n o t h e r   s h o r t   t u b u l a r  

m e m b e r .   T h i s   f u r t h e r   t u b u l a r   member   p r o j e c t s   i n s i d e   t h e  

f i r s t   member   and  i s   s p a c e d   t h e r e f r o m   to  fo rm  t h e   gap .   T h e  

f u r t h e r   member   t h e n   p r o v i d e s   t h e   i n l e t .   Each  i n j e c t i n g  

d e v i c e   can  be  f a b r i c a t e d   f rom  two  c o m p o n e n t s   p r o v i d e d   w i t h ,  



or  c o n s t i t u t i n g ,   t h e   r e s p e c t i v e   t u b u l a r   m e m b e r s   as  a f o r e -  

s a i d .   P r e f e r r e d   c o n s t r u c t i o n a l   f o r m s   f o r   t h e   i n j e c t i n g  

d e v i c e   and  i t s   s t e a m   p a s s a g e w a y   a r e   d e s c r i b e d   in  d e t a i l  

h e r e i n a f t e r .   C o n v e n i e n t l y ,   t h e   s t e a m   u s e d   as  i n d u c i n g  

med ium  i s   s u p p l i e d   to   t he   i n j e c t i n g   d e v i c e s   v i a   a  s t e a m  

c h a m b e r   or   c h e s t   p r o v i d e d   a r o u n d   t h e   t i p   a s s e m b l y   or  v i a  

a  s y s t e m   of  s u p p l y   c o n d u i t s .  

I t   has   b e e n   f o u n d   t h a t   i n j e c t i n g   d e v i c e s   c o n s t r u c t e d  

in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   can  r e d u c e   t h e   n o i s e  

h i t h e r t o   e n c o u n t e r e d   w i t h   C o a n d a   e f f e c t   d e v i c e s   w h i l e  

s t i l l   m a i n t a i n i n g   a d e q u a t e   i n s p i r a t i o n   e f f i c i e n c y .   I n  

a d d i t i o n ,   s u c h   d e v i c e s   a r e   r e l a t i v e l y   c h e a p   to   m a n u f a c t u r e  

and  do  n o t   s u f f e r   f rom  o p e r a t i o n a l   d e f e c t s   h i t h e r t o  

e n c o u n t e r e d .   More  p a r t i c u l a r l y ,   t h e   s t e a m   p a s s a g e w a y  
w h i c h   c h a r a c t e r i z e s   t h e   i n j e c t i n g   d e v i c e   of  t h i s   i n v e n t i o n  

i s   p r o t e c t e d   w i t h i n   t h e   d e v i c e   i t s e l f .   T h i s   r e n d e r s   t h e  

d e v i c e   l a r g e l y   immune  f rom  t h e   e f f e c t   of  w i n d   even   w i t h  

low  s t e a m   f l o w   r a t e s .   T h i s   i s   a  f u r t h e r   a d v a n t a g e   o v e r  

t h e   p r i o r   a r t   C o a n d a   d e v i c e   w h i c h   i s   p r o n e   t o   s u f f e r  

f r o m   p r o b l e m s   w i t h   h i g h   w i n d s   o f t e n   e n c o u n t e r e d   a t   t h e  

t o p   of   a  f l a r e   s t a c k .   M o r e o v e r ,   t h e r e   i s   no  l o n g e r   a n y  

r e q u i r e m e n t   f o r   t h e   s t e a m   to   be  dry  and  " l o w   q u a l i t y " , l o w  

p r e s s u r e   wet   s t e a m   can  b e  e m p l o y e d .  

By  u t i l i z i n g   a  l a r g e   n u m b e r   of   i n j e c t i n g   d e v i c e s  

in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   t h e   w a s t e   gas   can   b e  

t h o r o u g h l y   m i x e d   w i t h   a i r   and  s t e a m   p r i o r   to  c o m b u s t i o n  .  

The  s u b s e q u e n t   c o m b u s t i o n   i s   p a r t i c u l a r l y   e f f i c i e n t   w i t h  

r e d u c e d   n o i s e  a n d   s t e a m   c o n s u m p t i o n   as  i s   d e s i r e d .  

In  c o n t r a s t   to  known  f l a r e   t i p   a s s e m b l i e s   a  f l a r e  

t i p   a s s e m b l y   c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

p r e f e r a b l y   e n c o u r a g e s   t he   c o m b u s t i o n   to  t a k e   p l a c e   p a r t i a l l y  

in  t h e   t i p   s t r u c t u r e   i t s e l f   i n s t e a d   of   t h e r e a b o v e .   T h i s  

n e c e s s i t a t e s   l i n i n g   t h e   t i p   s t r u c t u r e   w i t h   a  r e f r a c t o r y  



m a t e r i a l   to   w i t h s t a n d   t h e   h i g h   t e m p e r a t u r e s   e n c o u n t e r e d .  

C o n t r o l   means   can  p r e v e n t   " b u r n - b a c k "   a t   low  w a s t e   g a s  

f l o w   r a t e s   by  i n c r e a s i n g   t h e   s u p p l y   of   p u r g e   gas   a s  

known  p e r   s e .  

The  i n v e n t i o n   may  be  u n d e r s t o o d   more   r e a d i l y ,   a n d  

v a r i o u s   o t h e r   a s p e c t s   and  f e a t u r e s   of  t h e   i n v e n t i o n   m a y  

b e c o m e   a p p a r e n t ,   f r om  c o n s i d e r a t i o n   of  t h e   f o l l o w i n g  

d e s c r i p t i o n .  

E m b o d i m e n t s   of   t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,  

by  way  of  e x a m p l e s   o n l y ,   w i t h   r e f e r e n c e   of   t h e   a c c o m p a n y i n g  

d r a w i n g s ,   w h e r e i n  :  -  

F i g u r e   1  i s   a  s c h e m a t i c   s i d e   v i ew   of  a  f l a r e   s t a c k  

t i p   a s s e m b l y   c o n s t r u c t e d   in   a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n  ;  

F i g u r e   2  i s   a  s c h e m a t i c   p a r t - s e c t i o n a l   s i d e   v i e w  

of  a  f u r t h e r   f l a r e   s t a c k   t i p   a s s e m b l y  

c o n s t r u c t e d   w i t h   t h e   i n v e n t i o n ;  

F i g u r e  3   i s   a  s e c t i o n a l   s i d e   v i e w   of  one  of  t h e  

. i n j e c t o r   d e v i c e s   e m p l o y e d   in   t h e   a s s e m b l y  

of  F i g u r e   1  ;  

F i g u r e   4  i s   a  s e c t i o n a l   s i d e   v i e w   of  one  of   t h e  

i n j e c t o r   d e v i c e s   e m p l o y e d   in   t h e   a s s e m b l y  

of  F i g u r e   2  ;   a n d  

F i g u r e   5  i s   a  s i d e   v i ew  of   t h e   u p p e r   p a r t   of   t h e  

a s s e m b l y   d e p i c t e d   in   F i g u r e   2 .  

F i g u r e   1,  w h i c h   i s   p a r t l y   b r o k e n - a w a y   to  s h o w  

i n t e r i o r   d e t a i l s ,   d e p i c t s   a  f l a r e   s t a c k   t i p   a s s e m b l y   w h i c h  

i s   i n t e n d e d   f o r   i n s t a l l a t i o n   at  t h e   t o p   of  an  e l e v a t e d  

f l a r e   or  f l a r e   s t a c k .   The  a s s e m b l y   has   a  l o w e r   t u b u l a r  

member   10  p r o v i d e d   w i t h   a  f l a n g e   9  f o r   f i x i n g   to   t h e   t o p  
of  t h e   f l a r e   s t a c k   ( n o t   shown)   c o n v e y i n g   a  w a s t e   o r  

dump  gas   ( A r r o w   D).  An  i n t e r m e d i a t e   t u b u l a r   member   11  



o p t i o n a l l y   e x t e n d s   b e t w e e n   t he   member   10  and   a  t i p   s t r u c t u r e  

8.  The  member   10  can  be  f a b r i c a t e d   f r o m   any  s u i t a b l e  

c a r b o n   s t e e l   w h i l e   t h e   member   11  i s   p r e f e r a b l y   f a b r i c a t e d  

f r o m   a  h i g h   t e m p e r a t u r e   a l l o y   s t e e l .   The  t i p   s t r u c t u r e  

8   e x t e n d s   p a r t l y   w i t h i n   t h e   member   11  and  i s   of   p a r t  

f r u s t o - c o n i c a l   s h a p e .   The  t i p   s t r u c t u r e   8  i s   h e r e   c o m p o s e d  

of   a  d o u b l e - w a l l e d   c o m p o n e n t   12  d e f i n i n g   a  s t e a m   c h a m b e r  

13  t h e r e i n .   The  i n n e r   w a l l   of  t h e   c o m p o n e n t   12  i s  

e x t e n d e d   to  or   c o n n e c t e d   to  a  f r u s t o - c o n i c a l   f l a m e -  

r e t e n t i o n   r i n g   14  at  t h e   u p p e r   end  and  i s   p r o l o n g e d   t o  

f i t   w i t h i n   t h e   member   11.  T h i s   i n n e r   w a l l   of  t h e   c o m p o n e n t  

12  i s   p r o v i d e d ,   t o g e t h e r   w i t h   t h e   o u t e r   s u r f a c e   o f  t h e  

r i n g   14,   w i t h   a  c a s t   r e f r a c t o r y   l i n i n g   15.  A  p l u r a l i t y  

of   i n j e c t o r   d e v i c e s   16  a r e   m o u n t e d  t o   t h e   t i p   s t r u c t u r e  

8  as  d e s c r i b e d   h e r e i n a f t e r .  

A  s t e a m   m a n i f o l d   17  s u r r o u n d s   t h e   l o w e r   r e g i o n   o f  

t h e   a s s e m b l y   and  i s   c o n n e c t i b l e   v i a   a  p i p e   18  w i t h   a  

f l a n g e   19  to  a  s t e a m   s u p p l y .   The  m a n i f o l d   17  i s   c o n n e c t e d  

.  v i a   a  f u r t h e r   p i p e   21  and  f l e x i b l e   b e l l o w s   20  to  t h e   s t e a m  

c h a m b e r   13.  A  f u r t h e r   s m a l l e r   p i p e   7  e x t e n d s   t h r o u g h   t h e  

member   10  to   p r o v i d e   c o m m u n i c a t i o n   b e t w e e n   t h e   s t e a m  

s u p p l y   and  an  u p s t a n d i n g   n o z z l e   6  p r e f e r a b l y   c o a x i a l   w i t h  

t h e   m e m b e r s   10,  1 1 .  

One  or  more  p i l o t   gas  b u r n e r s   22  s u r m o u n t   t h e   f l a m e  

r e t e n t i o n   r i n g   14  and  a r e   s u p p l i e d   w i t h   p i l o t   gas   v i a   a  

p i p e   l i n e   23.  An  i g n i t e r   24  s e r v e s   to  i g n i t e   t he   p i l o t  

gas   e m i t t e d   by  t h e   p i l o t   gas  b u r n e r   or  b u r n e r s   22  w h i c h ,   i n  

t u r n ,   i g n i t e   w a s t e   o r   dump  gas  d i s c h a r g i n g   t h r o u g h   t h e  

a s s e m b l y  -   a r r o w   G. 

The  a s s e m b l y   d e p i c t e d   in  F i g u r e   2  i s   s i m i l a r   t o  

t he   F i g u r e   1  e m b o d i m e n t   and  l i k e   r e f e r e n c e   n u m e r a l s   a r e  

u s e d   t h r o u g h o u t   to   d e n o t e   l i k e   p a r t s .   In  c o n t r a s t   t o  

F i g u r e   1,  t h e   s t e a m   c h a m b e r   13  i s   o m i t t e d   and  t h e   s t e a m  



d i s t r i b u t i o n   m a n i f o l d   17  i s   c o n n e c t e d   v i a   c o n d u i t s   8 0 ,  

81  to  t h e   i n d i v i d u a l   i n j e c t o r   d e v i c e s   16.  F i g u r e   5  

d e p i c t s   t he   d i s p o s i t i o n   of  t h e   d e v i c e s   16  in  g r o u p s   o f  

f o u r   a r o u n d   t h e   t i p   s t r u c t u r e   8 .  

The  a s s e m b l i e s   d e p i c t e d   in  F i g u r e s   1  and  2  can   b e  

f a b r i c a t e d   in  a  r a n g e   of  s i z e s   c o m p a t i b l e   w i t h   d i f f e r e n t  

d i a m e t e r   f l a r e   s t a c k s .  

As  shown  in   F i g u r e   3,  e a c h   i n j e c t o r   d e v i c e   16  u s e d  

in  t h e   F i g u r e   1  a s s e m b l y   i s   c o m p o s e d   of  two  s e p a r a t e  

c o m p o n e n t s   31,  32.  The  p r i m a r y   c o m p o n e n t   31  h a s   a  m a i n  

t u b u l a r   p o r t i o n   36  p r o j e c t i n g   t o w a r d s ,   and  c o m m u n i c a t i n g  

w i t h ,   t h e   i n t e r i o r   of  t h e   t i p   s t r u c t u r e   8  of  t h e   a s s e m b l y  

of   F i g u r e   1.  The  p o r t i o n   36  can  be  f l a r e d   to   i n c r e a s e  

in  d i a m e t e r   at  i t s   o u t l e t   t o w a r d s   t h e   c e n t r e   of   t h e   t i p  

s t r u c t u r e   8.  The  c o m p o n e n t   31  a l s o   has   a  b a s e   r e g i o n   39  

w h i c h   can   be  w e l d e d ,   as  a t   33,  to   an  a p e r t u r e   p r o v i d e d  

in  t h e   o u t e r   w a l l   34  of  t h e   t i p   s t r u c t u r e   c o m p o n e n t   1 2  

in  t h e   F i g u r e   1  a s s e m b l y .   An  a n n u l a r   gap  35  o f   c o n s t a n t  

w i d t h   i s   p r o v i d e d   in   t h e   b a s e   r e g i o n 3 9   of  t h e   c o m p o n e n t  

31  p a r a l l e l   to   i t s  t u b u l a r   p o r t i o n   36.  The  s e c o n d a r y  

c o m p o n e n t   32  has   a  b a s e   r e g i o n   86  f i x e d   to  t h e   m a i n  

c o m p o n e n t   31.  An  0 - r i n g   87  i s   p r o v i d e d   b e t w e e n   t h e   m a t i n g  

p a r t s   of  t h e   c o m p o n e n t s   31,  32.  The  c o m p o n e n t   32  has   a  

t u b u l a r   p o r t i o n   38  e x t e n d i n g   w i t h i n   t h e   e q u i v a l e n t   p o r t i o n  

36  of  t h e   p r i m a r y   c o m p o n e n t   31  and  s p a c e d   t h e r e f r o m   t o  

f o r m   a n o t h e r   a n n u l a r   gap  40  of  c o n s t a n t   w i d t h .   T h e  

t u b u l a r   p o r t i o n s   36,  38  a r e   open  to  a t m o s p h e r e   a t   t h e   l e f t  

h a n d   s i d e   of  F i g u r e   3.  The  b a s e   r e g i o n   86  of  t h e   s e c o n d a r y  

c o m p o n e n t   32  i s   p r o v i d e d   w i t h   a  r e c e s s   37  w h i c h   e s t a b l i s h e s  

c o m m u n i c a t i o n   b e t w e e n   t h e   a n n u l a r   gaps   or  s p a c e s   35  a n d  

40.  A  s t e a m   p a s s a g e w a y   41  i s   t h u s   p r o v i d e d   by  t h e   g a p s  

35,  40  and  t h e   i n t e r m e d i a t e   r e c e s s   37.  In  t h e   F i g u r e   1 

a s s e m b l y ,   s t e a m   i s   i n t r o d u c e d   to   t h e   p a s s a g e w a y   41  f r o m  



t h e   s t e a m   c h a m b e r   1 3 .  

F i g u r e   4  d e p i c t s   one  of  t h e   i n j e c t o r   d e v i c e s   16  

as  u s e d   in  t h e   F i g u r e   2  a s s e m b l y   and  f o r   c o n v e n i e n c e   l i k e  

r e f e r e n c e   n u m e r a l s   d e n o t e   l i k e   p a r t s   to   F i g u r e  3 .   T h e  

m a i n   p o r t i o n   36  of   t h e   c o m p o n e n t   31  can  be  w e l d e d   e x t e r i o r l y  

i n t o   an  a p e r t u r e   in   t h e   w a l l   of  t h e  t i p   s t r u c t u r e   8  o f  

t h e   F i g u r e   2  a s s e m b l y .   In  c o n t r a s t   to   t h e   d e v i c e   16  

shown  in  F i g u r e   3  t h e   d e v i c e   16  e m p l o y e d   in   t h e   F i g u r e  

2  a s s e m b l y   has   a  t a p e r e d   gap  40  b e t w e e n   t h e   p o r t i o n s   3 6 ,  

38  of  t h e   c o m p o n e n t s   31,  32  f o r m i n g   a  c o n s t r i c t i o n   i n  

t h e   f l o w   p a t h   of  t h e   s t e a m   c a u s i n g   i n c r e a s e d   v e l o c i t y .   I n  

t h e   d e v i c e   of  F i g u r e   4  t he   s t e a m   i s   i n t r o d u c e d   to   t h e  

p a s s a g e w a y s   41  by  way  of  an  a n n u l a r   c h a m b e r   88  in   t h e  

c o m p o n e n t   31  w h i c h   l e a d s   v i a   a  c o n n e c t i o n   on  a  l a t e r a l  

b o s s   p r o j e c t i o n   82  to   t h e   c o n d u i t s   80,  81  ( F i g u r e   5 ) .  

D u r i n g   u s e ,   in  p e r f o r m i n g   t h e   m e t h o d   of   t h e  

i n v e n t i o n ,   w a s t e   gas  i s   s u p p l i e d   to  t h e   t i p   a s s e m b l y  

( a r r o w   D,  F i g u r e s   1  and  2)  and  i s   i n i t i a l l y   m i x e d   w i t h  

s t e a m   ( a r r o w   K,  F i g u r e s   1  and  2)  s u p p l i e d   v i a   t h e   n o z z l e  

6.  The  s t e a m   s u p p l i e d   to  t h e   p a s s a g e w a y   41  in  e a c h   d e v i c e  

16  i s   u n d e r   p r e s s u r e   to   f l o w   a l o n g   a  p a t h   as  i l l u s t r a t e d  

to   e m e r g e   as  a  f i n a l   a n n u l a r   f l o w   w h i c h   p a s s e s   a l o n g   t h e  

i n t e r i o r   s u r f a c e   42  of   t h e   t u b u l a r   p o r t i o n   36  of  e a c h  

d e v i c e   as  r e p r e s e n t e d   by  a r r o w   S  in  F i g u r e s   3  and  4.  T h i s  

s t e a m   f l o w   i n d u c e s   a i r   to  e n t e r   t h e   d e v i c e s   16  v i a   t h e  

open   t u b u l a r   p o r t i o n s   38  of  t h e   c o m p o n e n t s   3 2 , a s   a l s o  

r e p r e s e n t e d   in  F i g u r e s   3  and  4  by  a r r o w s   A.  The  a i r  

m i x e s   w i t h   t he   s t e a m   in  e a c h   of  t h e   d e v i c e s   16  and  a  

m i x t u r e   of  s t e a m   and  a i r   i s   d i s c h a r g e d   by  e a c h   d e v i c e   1 6  

( a r r o w s   B,  F i g u r e s   1,  2,  3  and  4)  i n t o   t h e   t i p   s t r u c t u r e  

8  to   mee t   t he   u p f l o w i n g   main   gas  s t r e a m .   The  m i x t u r e   o f  

g a s ,   a i r   and  s t e a m   i s   t h e n   c o m b u s t e d   and  t h e   f l a m e   i s  

d e s i g n e d   to  b u r n   p a r t l y   w i t h i n   t h e   u p p e r   r e g i o n   of  t he   t i p  



s t r u c t u r e   8.  T h i s   e x t r e m e   u p p e r   r e g i o n   of   t h e   t i p  

s t r u c t u r e   8,  p r o v i d e d   w i t h   t h e   l i n i n g   15,   t h u s ,   e f f e c t i v e l y  

f o r m s   a  c o m b u s t i o n   c h a m b e r .  

A  t e m p e r a t u r e   s e n s i n g   d e v i c e   44  can  be  m o u n t e d   t o  

t h e   t i p   s t r u c t u r e   8  as  shown  in  F i g u r e s   1  a n d  2 ,   t o  

p r o v i d e   a  s i g n a l   i n d i c a t i v e   of  t h e   t e m p e r a t u r e   t h e r e i n .  

T h i s   s i g n a l   can  be  u s e d   to   i n i t i a t e   c o n t r o l   means   c o n t r o l l i n g  

t h e   s u p p l y   of  w a s t e   a n d / o r   p u r g e   gas   to  t h e   a s s e m b l y .  

T h i s   c o n t r o l   s y s t e m   i s   e s p e c i a l l y   u s e f u l   in  p r e v e n t i n g  

" b u r n - b a c k "   w h e r e   t h e   w a s t e   gas   b e i n g   b u r n t   o f f   i s   f l o w i n g  

at   a  low  c r i t i c a l   r a t e   s i n c e   an  i n c r e a s e   in   t h e   s u p p l y   o f  

p u r g e   gas   u s e d   to   p r e v e n t   a i r   p a s s i n g   b a c k   down  t h e   f l a r e  

s t a c k   can   be  i n i t i a t e d   to   e n s u r e   c o m b u s t i o n   i s   m a i n t a i n e d  

o n l y   in  t h e   e x t r e m e   u p p e r   r e g i o n   of  t h e   t i p   s t r u c t u r e   8 .  



1.  A  d e v i c e   f o r   i n j e c t i n g   a  g a s e o u s   m i x t u r e   i n c l u d i n g  

a i r   i n t o   w a s t e   gas   f o r   d i s p o s a l   by  c o m b u s t i o n ;   s a i d  

d e v i c e   c o m p r i s i n g   a  body   w i t h   an  i n l e t   f o r   r e c e i v i n g  

a m b i e n t   a i r   and  an  o u t l e t   c o m m u n i c a t i n g . d i r e c t l y   w i t h   t h e  

i n l e t   f o r   d i s c h a r g i n g   t h e   g a s e o u s   m i x t u r e ;   c h a r a c t e r i z e d  

in  t h a t  a   p a s s a g e w a y   ( 4 1 )   i s   p r o v i d e d   in  t h e   body   and  i s  

a c c e s s i b l e   to   r e c e i v e   an  i n d u c i n g   medium  u n d e r   p r e s s u r e ,  

s u c h   as  s t e a m ,   t h e   p a s s a g e w a y   ( 4 1 )   b e i n g   p r o t e c t e d   w i t h i n  

t h e   body   and  a r r a n g e d   to   c a u s e   t h e   i n d u c i n g   med ium  t o  

f l o w   a n n u l a r l y   (40 )   and  d i r e c t l y   t o w a r d s   t h e   o u t l e t ,   t h e  

a n n u l a r   f l o w   of   i n d u c i n g   medium  s e r v i n g   to  i n d u c e   a i r   t o  

f l o w   i n t o   t h e   i n l e t ,   o t h e r   t h a n   by  t h e   C o a n d a   e f f e c t  

known  p e r   s e ,   and  i n i t i a l l y   w i t h i n   t h e   i n d u c i n g   m e d i u m  

f o r   m i x t u r e   w i t h   t h e   i n d u c i n g   medium  w i t h i n   t h e   b o d y .  

2.  A  d e v i c e   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   t h e   b o d y  

i s   c o n s t r u c t e d   f rom  two  c o m p o n e n t s ,   one  c o m p o n e n t   ( 3 1 )  

h a v i n g   a  t u b u l a r   p o r t i o n   ( 3 6 )   w h i c h   f o r m s   the   o u t l e t   a n d  

a n o t h e r   c o a x i a l   e x t e r n a l   r e g i o n   ( 3 9 ) ,   t h e   t u b u l a r   p o r t i o n  

. (36)   and  t h e   e x t e r n a l   r e g i o n   (39)   b e i n g   s e p a r a t e d   by  a  

gap  (35 )   w h i c h   f o r m s   an  e n t r y   p a r t   of  t h e   p a s s a g e w a y   ( 4 1 ) .  

3.  A  d e v i c e   a c c o r d i n g   to   c l a i m   2,  w h e r e i n  t h e   o t h e r  

c o m p o n e n t   (32 )   has   a  t u b u l a r   p o r t i o n   (38 )   f o r m i n g   t h e  

i n l e t ,   t h e   t u b u l a r   p o r t i o n   ( 3 8 )   of   t h e   o t h e r   c o m p o n e n t  

(32 )   e x t e n d i n g   w i t h i n   t h e   t u b u l a r   p o r t i o n   ( 3 6 )   of  t h e   o n e  

c o m p o n e n t   ( 3 1 )   and  b e i n g   s p a c e d   t h e r e f r o m   to   f o r m   a n  

a n n u l a r   s p a c e   (40 )   f o r m i n g   an  e x i t   p a r t   of  s a i d   p a s s a g e w a y  
( 4 1 )   and  a  r e g i o n   ( 8 6 )   f i x e d   to   t h e   one  c o m p o n e n t   ( 3 1 )  

and  h a v i n g   a  r e c e s s   ( 3 7 )   w h i c h   f o r m s   an  i n t e r m e d i a t e   p a r t  

of  t h e   p a s s a g e w a y   ( 4 1 ) .  

4.  A  d e v i c e   a c c o r d i n g   to  c l a i m   5,  w h e r e i n   t he   a n n u l a r  

s p a c e   (40)   i s   t a p e r e d   to   d e c r e a s e   in  w i d t h   t o w a r d s   t h e  

o u t l e t .  



5 . .   A  d e v i c e   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t h e  

p a s s a g e w a y   ( 4 1 )   h a s   an  e x i t   p a r t   f o r m e d   as  an  a n n u l a r  

gap  ( 4 0 )   b e t w e e n   i n n e r   and  o u t e r   t u b u l a r   m e m b e r s   ( 3 6 ,   3 8 )  

w h i c h   t a p e r s   t o   d e c r e a s e   in   s i z e   t o w a r d s   t h e   o u t l e t   a n d  

t h e   e m e r g i n g   i n d u c i n g   med ium  e n t e r s   t h e   t h r o a t   o f  

t h e   o u t e r   t u b u l a r   member   ( 3 6 )   w h i c h   i s   open   to   t h e  

i n l e t   f o r m e d   by  t h e   i n n e r   t u b u l a r   m e m b e r .  

6.  A  f l a r e   s t a c k   t i p   a s s e m b l y   f o r   d i s p o s i n g   o f  

w a s t e   g a s ;   s a i d   a s s e m b l y   b e i n g   c o m p o s e d   of  a  t u b u l a r   m e m b e r  

( 1 0 ) f o r   f i x i n g   to   t h e   t o p   of  a  f l a r e   s t a c k   to  r e c e i v e   t h e  

w a s t e   gas   (D)  and  a  t i p   s t r u c t u r e   (8)   of  f r u s t o - c o n i c a l  

s h a p e   to   w h i c h   a  p l u r a l i t y   of  n o n - C o a n d a   a i r   i n j e c t i n g  

d e v i c e s   ( 1 6 )   a r e   m o u n t e d ,   t h e   i n j e c t i n g   d e v i c e s   ( 1 6 )  

h a v i n g   i n l e t s   open   to   a t m o s p h e r e   to   r e c e i v e   a m b i e n t   a i r  

and  o u t l e t s   f o r   d i s c h a r g i n g   a  m i x t u r e   o f   a i r   and  s t e a m   ( B )  

i n t o   t h e   w a s t e   gas   ( D ) ;   c h a r a c t e r i z e d   in  t h a t   e a c h  

i n j e c t i n g   d e v i c e   c o n t a i n s   a  p r o t e c t e d   p a s s a g e w a y   ( 4 1 )  

w h i c h   c o m m u n i c a t e s   w i t h   a  s u p p l y   of  s t e a m   ( 1 7 ,   1 8 )  

c a u s e d   to   f l o w   t h r o u g h   an  a n n u l a r   e x i t   s p a c e   ( 4 0 )   o f  

t h e   p a s s a g e w a y   41  to   i n d u c e   t h e   a m b i e n t   a i r   to   f l o w   i n t o  

t h e   i n l e t   and  w i t h i n   t h e   s t e a m  e m e r g i n g   f rom  t h e   e x i t  

s p a c e   (40 )   to   mix  t h e r e w i t h   p r i o r   to   d i s c h a r g e   i n t o   t h e  

w a s t e   g a s .  

7.  An  a s s e m b l y   a c c o r d i n g   to   c l a i m   6,  w h e r e i n   a  f u r t h e r  

p i p e   s u p p l i e s   s t e a m   to  a  n o z z l e   (6)   w h i c h   i s   l o c a t e d  

w i t h i n   t h e   a s s e m b l y   to   i n t r o d u c e   s t e a m   to  t h e   w a s t e   g a s  

p r i o r   to   t h e   a c t i o n   of  t h e   i n j e c t i n g   d e v i c e s .  

8.  A  f l a r e   t i p   a s s e m b l y   a c c o r d i n g   t o  c l a i m   7  or   8 ,  

w h e r e i n   t h e   i n n e r   w a l l   of   t h e   s t r u c t u r e   (8)   has   a  r e f r a c -  

t o r y   l i n i n g   ( 1 5 ) ,   t h e   u p p e r   r e g i o n   of  t h e   s t r u c t u r e   ( 8 )  



f o r m s   a  c o m b u s t i o n   c h a m b e r   in  w h i c h   some  c o m b u s t i o n   o f  

t h e   w a s t e   gas   t a k e s   p l a c e   and  t h e r e   i s   f u r t h e r   p r o v i d e d  

at   l e a s t   one  e x t e r n a l   p i l o t   b u r n e r   ( 2 2 )   w h i c h   s e r v e s  

to  i g n i t e   t h e   w a s t e   gas   m i x t u r e   e m e r g i n g  f r o m   t h e   s t r u c t u r e  

( 8 ) .  

9.  A  m e t h o d   of   w a s t e   gas   d i s p o s a l   w h i c h   c o m p r i s e s  

i n t r o d u c i n g   a  m i x t u r e   of  a i r   and  s t e a m   i n t o   t h e   w a s t e  

gas   w i t h   t h e   a i d   of   i n j e c t i n g   d e v i c e s   c h a r a c t e r i z e d   i n  

t h a t   e a c h   d e v i c e   ( 1 6 )   u s e s   i n t e r n a l   a n n u l a r   s t e a m  

f l o w   to   i n d u c e   or  i n s p i r a t e   a m b i e n t   a i r   to   e n t e r   t h e   d e v i c e  

w i t h i n   t h e   a n n u l a r   s t e a m   f l o w   and  o t h e r   t h a n   by  t h e   C o a n d a  

e f f e c t .  
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