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Description 

This  invention  relates  to  a  gas  turbine  engine 
combustor  and  particularly  to  cooling  of  air  scoops 
used  to  introduce  air  into  the  combustion  chamber. 

In  order  to  achieve  increased  efficiency  in  gas 
turbines,  higher  temperatures  are  desired  in  the 
combustion  chamber  of  the  turbine.  With  the  use  of 
such  higher  temperatures,  the  walls  of  the  combus- 
tion  chamber  are  subjected  to  thermal  stresses  and 
strain.  Also,  because  of  economic  reasons,  it  is 
often  desirable  to  burn  heavy  residual  fuels,  which 
are  high  in  contaminants,  rather  than  pure  fuels, 
which  residual  fuels  add  substantially  more  heat  to 
the  combustor  chamber  walls,  such  that  combustor 
life  and  reliability  are  reduced. 

While  the  use  of  ceramic  combustion  chamber 
walls  has  been  proposed  to  solve  these  problems, 
most  combustion  chamber  walls  are  still  formed 
from  metallic  components. 

Another  solution  to  solving  these  problems  is  to 
introduce  more  cooling  air  to  the  combustor  walls. 
Such  increased  air  addition,  however,  has  an  ad- 
verse  affect  on  the  temperature  distribution  pattern 
of  the  gases  when  they  are  introduced  to  the 
turbine  blades  since  there  is  a  large  temperature 
differential  between  the  blade  ends  where  the  cool- 
er  air  flows,  and  the  blade  center,  which  causes 
serious  thermal  stress  and  strain  on  the  blades. 

A  gas  turbine,  with  improved  cooling  for  the 
walls  of  the  combustor  basket  is  descried  in  U.S. 
3,899,882,  which  issued  to  Stephen  R.  Parker  on 
August  19,  1975  and  is  assigned  to  the  assignee  of 
the  present  invention,  the  contents  of  said  patent 
being  incorporated  by  reference  herein.  The  com- 
bustor  described  therein  has  a  plurality  of  combus- 
tion  air  orifices  or  apertures  that  are  disposed  in  an 
annular  array  about  the  wall  of  the  combustor. 
Passages,  known  as  air  scoops,  are  comprised  of  a 
tubular  portion,  a  generally  annular  flange  portion, 
and  an  intermediate  spacer  member  that  is  dis- 
posed  between  the  wall  of  the  combustor  and  the 
annular  flange  portion  of  the  air  scoop.  An  arcuate 
gap  is  provided  on  the  downstream  side  of  the  air 
scoop  that  permits  the  flow  of  air  therethrough  and 
cooling  of  the  combustion  basket  walls.  A  tubular 
portion  of  the  air  scoop,  which  extends  radially 
inwardly  into  the  combustion  chamber,  forces 
some  of  the  air  into  the  inner  portion  of  the  com- 
bustor  for  combustion  of  the  fuel  and  mixing  of  the 
combustion  products. 

While  the  features  of  the  combustion  chamber 
of  U.S.  3,899,882  do  provide  cooling  of  combustor 
chamber  walls  and  introduction  of  air  used  to  burn 
fuel  in  the  combustor  basket,  a  problem  is  posed 
by  the  burning  away  of  the  extended  tubular  por- 
tion  of  the  scoop  which  can  lead  to  costly  repairs 
and  customer  dissatisfaction.  The  tubular  portion  of 

the  scoop  burns  because  of  the  excessive  tem- 
perature  in  an  oxidizing  atmosphere  existing  in  the 
combustion  chamber.  The  air  that  flows  through  the 
tubular  section  of  the  scoop  is  unable  to  keep  the 

5  metal  cool  because  of  local  separation.  The  sharp 
radius  that  exists  at  the  connection  between  the 
annular  flange  and  the  tubular  portion  of  the  scoop 
encourages  such  separation. 

It  is  therefore  the  principal  object  of  the  present 
io  invention  to  provide  a  gas  turbine  combustion 

chamber  with  air  scoops  through  the  wall  of  the 
chamber  which  prevent  local  separation  of  air  flow 
within  the  scoop  to  improve  the  flow  control  of  the 
air  into  the  combustion  chamber. 

75  With  this  object  in  view  the  present  invention 
resides  in  a  gas  turbine  combustion  chamber  in- 
cluding  means  for  admission  of  fuel  to  the  up- 
stream  end  thereof  and  discharge  of  hot  gases 
from  the  downstream  end  thereof,  and  a  combus- 

20  tion  chamber  wall  with  apertures  therethrough,  and 
air  scoops  extending  through  said  apertures  to 
direct  air  into  the  combustion  chamber,  said  air 
scoops  consist  each  of  an  outer  tubular  member 
having  an  inner  cylindrical  portion  and  a  first  outer 

25  flanged  portion,  secured  to  the  combustion  cham- 
ber  wall,  an  inner  tubular  member,  having  an  inner 
cylindrical  portion  of  an  outer  diameter  less  than 
the  inner  diameter  of  said  inner  cylindrical  portion 
of  said  outer  tubular  member  and  coaxially  posi- 

30  tioned  therein  in  spaced  relationship  so  as  to  pro- 
vide  an  annular  air  flow  passage  therebetween,  the 
inner  tubular  member  having  a  second  outer 
flanged  portion  overlying  the  first  outer  flanged 
portion  of  said  outer  tubular  member;  and  at  least 

35  one  spacer  member  disposed  between  said  first 
flanged  portion  and  said  second  flanged  portion, 
and  secured  thereto  so  as  to  allow  cooling  air  flow 
between  said  flanged  portions  and  through  said 
annular  air  flow  passage  into  said  combustion 

40  chamber. 
Improved  air  flow  through  the  inner  tubular 

member  is  achieved  by  providing  an  inner  cylin- 
drical  portion  of  the  inner  tubular  member  with  a 
predetermined  inner  diameter,  and  a  radially  out- 

45  wardly  extending  arcuate  section  between  the  inner 
cylindrical  portion  and  the  second  flange,  the  radi- 
ally  outwardly  extending  arcuate  section  having  a 
radius  which  is  at  least  about  one-third  of  the 
predetermined  inner  diameter  of  the  inner  tubular 

50  member. 
The  invention  will  become  more  readily  appar- 

ent  from  the  following  description  of  a  preferred 
embodiment  thereof,  shown  by  way  of  example 
only,  in  the  accompanying  drawings,  wherein: 

55  Figure  1  is  an  axial  sectional  view  of  a  portion  of 
the  upper  half  of  a  gas  turbine  power  plant 
provided  with  the  combustion  chamber  con- 
structed  in  accordance  with  the  present  inven- 
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tion; 
Figure  2  is  a  plan  view  of  a  section  of  the 
embodiment  of  Figure  1  showing  an  air  scoop 
extending  through  an  aperture  in  the  wall  of  the 
combustion  chamber; 
Figure  3  is  a  view  taken  along  lines  Ill-Ill  of 
Figure  2; 
Figure  4  is  an  elevational  sectional  view  of  an 
inner  tubular  member  of  the  air  scoop  illustrated 
in  Figure  3;  and 
Figure  5  is  a  view  taken  along  lines  V-V  of 
Figure  3; 
Referring  now  to  Figure  1  ,  there  is  illustrated  a 

portion  of  a  gas  turbine  power  plant  1  having  a 
combustion  apparatus  designated  as  3.  The  com- 
bustion  apparatus  may,  however,  be  used  with  any 
type  of  gas  turbine  power  plant.  The  power  plant  1 
includes  an  axial  flow  air  compressor  5,  for  direct- 
ing  air  to  the  combustion  apparatus  3,  and  a  gas 
turbine  7  connected  to  the  combustion  apparatus  3 
which  receives  hot  combustion  products  from  the 
combustion  apparatus  for  motivating  the  power 
plant. 

Only  the  upper  half  of  the  power  plant  and 
combustion  apparatus  have  been  illustrated,  since 
the  lower  half  may  be  substantially  identical  and 
symmetrical  about  the  centerline  or  axis  of  rotation 
RR'  of  the  power  plant. 

The  air  compressor  5  includes,  as  is  well 
known  in  the  art,  a  multi-stage  bladed  rotor  struc- 
ture  9  cooperatively  associated  with  a  stator  struc- 
ture  having  an  equal  number  of  multi-stage  station- 
ary  blades  11  for  compressing  the  air  directed 
therethrough  to  a  suitable  pressure  value  for  com- 
bustion  in  the  combustion  apparatus  3.  The  outlet 
of  the  compressor  5  is  directed  through  an  annular 
diffusion  member  13  forming  an  intake  for  a  ple- 
num  chamber  15,  partially  defined  by  a  housing 
structure  17.  The  housing  17  includes  a  shell  mem- 
ber  or  combustion  chamber  wall  19  of  circular 
cross-section,  and  as  shown  of  cylindrical  shape, 
parallel  with  the  axis  of  rotation  RR'of  the  power 
plant  1,  a  forward  dome-shaped  wall  member  21 
connected  to  the  external  casing  of  the  compressor 
5  and  a  rearward  annular  wall  member  23  con- 
nected  to  the  outer  casing  of  the  turbine  7. 

The  turbine  7,  as  mentioned  above,  is  of  the 
axial  flow  type  and  includes  a  plurality  of  expansion 
stages  formed  by  a  plurality  of  rows  of  stationary 
blades  25  cooperatively  associated  with  an  equal 
plurality  of  rotating  blades  27  mounted  on  the  tur- 
bine  rotor  29.  The  turbine  rotor  29  is  drivingly 
connected  to  the  compressor  rotor  9  by  a  tubular 
connecting  shaft  member  31,  and  a  tubular  liner  or 
fairing  member  33  is  suitably  supported  in  encom- 
passing  stationary  relation  with  the  connecting  shaft 
portion  31  to  provide  a  smooth  air  flow  surface  for 
the  air  entering  the  plenum  chamber  15  from  the 

compressor  diffuser  13. 
Disposed  within  the  housing  or  combustion 

chamber  17  are  a  plurality  of  tubular  elongated 
combustion  chambers  or  combustors  35  of  the 

5  telescopic  step-liner  type.  The  combustion  cham- 
bers  35  are  disposed  in  an  annular  mutually 
spaced  array  concentric  with  the  centerline  of  the 
power  plant  and  are  equally  spaced  from  each 
other  within  the  combustion  chamber  wall  19.  The 

io  combustion  chambers  35  are  arranged  in  such  a 
manner  that  their  axes  are  substantially  parallel  to 
the  outer  casing  17  and  with  the  centerline  RR'  of 
the  power  plant  1  .  It  is  pointed  out  that  this  inven- 
tion  is  applicable  to  other  types  of  combustors 

is  such  as  the  single  annular  basket  type  or  the  can- 
annular  type  having  composite  features  of  the  can- 
ister  and  annular  types. 

Since  the  combustors  35  may  be  substantially 
identical,  only  one  will  be  described.  As  shown  in 

20  Figure  1  ,  each  combustor  35  is  comprised  of  three 
sections:  an  upstream  primary  section  37,  an  inter- 
mediate  secondary  section  39  and  a  downstream 
transition  section  41  . 

The  forward  wall  21  of  the  combustion  appara- 
25  tus  3  is  provided  with  a  central  opening  43  through 

which  a  fuel  injector  45  extends.  The  fuel  injector 
45  is  supplied  with  fuel  by  a  suitable  conduit  47 
connected  to  any  suitable  fuel  supply  (not  shown) 
and  may  be  of  the  well  known  atomizing  type 

30  formed  in  a  manner  to  provide  a  substantially  coni- 
cal  spray  of  fuel  within  the  primary  portion  37  of 
the  combustion  chamber  35.  An  electrical  igniter  49 
is  provided  for  igniting  the  fuel  and  air  mixture  in 
the  combustor  35. 

35  In  the  primary  portion  37  of  the  combustor  35, 
there  are  a  plurality  of  liner  portions  51  of  circular 
cross  section  and  in  the  example  shown,  the  liner 
portions  are  cylindrical.  The  primary  portion  37  is 
of  stepped  liner  construction,  each  of  the  liner 

40  portions  51  having  a  circular  section  of  greater 
circumference  or  diameter  than  the  preceding,  por- 
tions  from  the  upstream  to  the  downstream  end  of 
the  combustor  to  permit  telescopic  insertion  of  the 
portions.  Some  portions  51  have  an  annular  array 

45  of  apertures  53  for  admitting  primary  or  secondary 
air  from  within  the  plenum  chamber  15  into  the 
primary  portion  37  of  the  combustor  to  support 
combustion  of  the  fuel  injected  therein  by  the  fuel 
injector  45.  The  combustor  35  further  includes  the 

50  intermediate  portion  39  which  is  provided  with  ad- 
ditional  arrays  of  annular  rows  of  apertures  53  for 
admitting  secondary  air  from  the  plenum  chamber 
15  into  the  combustor  35  during  operation,  to  cool 
the  hot  gaseous  products  and  make  it  adaptable  to 

55  the  turbine  blades  25  and  27.  The  transition  portion 
41  is  provided  with  a  forward  portion  55  of  cylin- 
drical  shape  disposed  in  encompassing  and  slightly 
overlapping  relationship  with  the  intermediate  por- 
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tion  39.  The  transition  portion  41  is  also  provided 
with  a  rearward  tubular  portion  57  that  purposely 
changes  in  contour  from  a  circular  cross  section  at 
the  juncture  with  the  cylindrical  portion  55  to  an 
arcuate  cross  section  at  its  outlet  end  portion  59. 
The  arcuate  extent  of  the  outlet  59  is  such  that 
jointly  with  the  outlets  of  the  other  combustors  35 
not  shown,  a  complete  annulus  is  provided  for 
admitting  the  hot  products  of  combustion  from 
each  of  the  combustors  35  to  the  blades  25  and  27 
of  the  turbine  7,  thereby  to  provide  full  peripheral 
admission  of  the  motivating  gases  into  the  turbine 
7. 

In  accordance  with  the  present  invention,  an  air 
scoop  61  is  provided  in  at  least  one  aperture  53, 
which  air  scoop  comprises  a  pair  of  concentric 
spaced  tubular  members  having  a  specific  configu- 
ration.  Referring  now  to  figures  2  to  5,  an  air  scoop 
61  is  positioned  in  an  aperture  53  in  the  wall  63  of 
the  combustor  35,  the  scoop  comprising  an  outer 
tubular  65,  inner  tubular  member  67  and  spacer 
members  69.  The  outer  tubular  member  65  has  an 
inner  cylindrical  portion  71  and  a  first  outwardly 
extending  flange  portion  73  at  the  outer  end  75 
thereof,  which  flanged  portion  73  is  secured,  such 
as  by  welding  to  the  outer  surface  77  of  the  wall  63 
of  the  combustor  35. 

Coaxially  disposed  within,  and  spaced  from, 
the  outer  tubular  member  65  is  inner  tubular  mem- 
ber  67.  Inner  tubular  member  67  is  comprised  of 
an  inner  cylindrical  portion  79  which  has  an  outer 
diameter  d,  less  than  the  inner  diameter  d'  of 
cylindrical  portion  71,  and  a  second  outer  flanged 
portion  81.  The  spacer  members  69  are  provided 
between  the  first  flange  73  of  the  outer  tubular 
member  65  and  the  second  flange  81  of  the  inner 
tubular  member  67.  The  arrangement  of  the  inner 
tubular  member  67  in  spaced  relationship  and  co- 
axially  within  the  outer  tubular  member  65  provides 
an  annular  air  flow  passage  83  therebetween.  The 
spacer  members  69,  between  the  first  flange  73  of 
the  outer  tubular  member  and  the  second  flange  81 
of  the  inner  tubular  member  67  allow  cooling  air  to 
flow  between  the  flanges  73  and  81  and  then 
through  the  annular  air  flow  passage  83,  as  in- 
dicated  by  the  arrows  in  Figure  5. 

Welds,  such  as  spot  welds  85,  are  used  to 
secure  the  flange  73  of  the  outer  tubular  member 
65  to  the  outer  surface  77  of  the  wall  63  of  the 
combustor  35,  while  further  welds,  such  as  spot 
welds  87  are  provided  to  secure  the  spacer  mem- 
bers  69  to  each  of  the  flange  73  of  the  outer 
tubular  member  65  and  the  flange  81  of  the  inner 
tubular  member  67  which  secures  the  spacer 
members  in  position  and  aligns  the  inner  and  outer 
tubular  members  65,  67  in  coaxial  relationship  to 
provide  the  annular  air  flow  passage  83. 

The  inner  tubular  member  67  is  preferably 

constructed  and  arranged  such  that  improved  flow 
of  air  therethrough  is  provided.  As  illustrated,  with 
particular  reference  to  Figure  4,  the  inner  tubular 
members  67  has  a  large  radius  at  the  inlet  to 

5  improve  flow  streamlines  therein.  The  inner  tubular 
member  67  has  an  inner  diameter  d",  and  the 
radius  R  between  the  initial  vertical  section  89  of 
the  cylindrical  portion  79  and  the  initial  horizontal 
section  91  of  the  second  outer  flanged  portion  81  , 

io  comprising  a  radially  outwardly  extending  arcuate 
section  93,  has  a  radius  of  a  valve  of  at  least  1/3  of 
the  inner  diameter  d"  of  the  inner  tubular  member 
67.  By  use  of  such  an  arrangement,  experimental 
studies  show  the  flow  coefficient  through  the  inner 

is  tubular  member  67  to  be  greater  than  0.90  at  the 
pressure  drops  encountered  in  existing  combustion 
turbines  wherein  pressure  drops  on  the  order  of  4 
to  6  pounds  per  square  inch  gauge  (2812-4218 
Kg/m2). 

20  As  an  example  of  the  relative  dimensions  of 
the  tubular  members  of  the  air  scoop,  a  preferred 
air  scoop  would  have  an  inner  diameter  d"  of  about 
2.54  to  3.5  cm  (1  to  1.375  inch),  with  2.4  cm  being 
preferred.  The  annular  air  flow  passage  83,  be- 

25  tween  the  outer  tubular  member  65  and  the  inner 
tubular  member  67,  is  of  a  width  of  about  0.19  to 
0.32  cm  (0.075  to  0.125  inch),  preferably  about 
0.  254  cm  (0.10  inch).  The  radius  R,  of  a  value  of 
d"/3  would  thus  be  about  0.85  to  1.16  cm  (0.33  to 

30  0.46  inch)  or  more.  An  inspection  of  a  prototype 
configuration  after  300  hours  of  operation  was  en- 
couraging.  There  was  no  discoloration  or  loss  of 
material  on  the  terminus  of  the  tubular  members, 
while  the  annular  air  flow  passage  and  that  of  the 

35  tubular  members  were  free  of  deposits  indicating 
uniform,  non-separating  air  flow. 

The  present  invention  provides  an  air  scoop 
constructed  and  arranged  in  a  combustion  chamber 
of  a  gas  turbine  that  will  withstand  the  high  tem- 

40  peratures  in  the  primary  zone  of  a  combustor  ap- 
paratus  and,  being  provided  with  a  large  radius  on 
an  inner  tubular  member,  improves  flow  control  into 
the  combustor  apparatus. 

45  Claims 

1.  A  gas  turbine  combustion  chamber  including 
means  (47,  45)  for  admission  of  fuel  to  the 
upstream  end  thereof  and  discharge  of  hot 

50  gases  from  the  downstream  end  thereof,  and  a 
combustion  chamber  wall  (51)  with  apertures 
(53)  therethrough,  and  air  scoops  (61)  extend- 
ing  through  said  apertures  to  direct  air  into  the 
combustion  chamber,  said  air  scoops  (61)  con- 

55  sist  each  of  an  outer  tubular  member  (65) 
having  an  inner  cylindrical  portion  (71)  and  a 
first  outer  flanged  portion  (73),  secured  to  the 
combustion  chamber  wall  (51),  an  inner  tubular 

4 
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member  (67),  having  an  inner  cylindrical  por- 
tion  (79)  of  an  outer  diameter  less  than  the 
inner  diameter  of  said  inner  cylindrical  portion 
(71)  of  said  outer  tubular  member  (65)  and 
coaxially  positioned  therein  in  spaced  relation- 
ship  so  as  to  provide  an  annular  air  flow  pas- 
sage  (83)  there-between,  the  inner  tubular 
member  having  a  second  outer  flanged  portion 
(81)  overlying  the  first  outer  flanged  portion 
(73)  of  said  outer  tubular  member  (65);  and  at 
least  one  spacer  member  (69)  disposed  be- 
tween  said  first  flanged  portion  (73)  and  said 
second  flanged  portion  (81),  and  secured 
thereto  so  as  to  allow  cooling  air  flow  between 
said  flanged  portions  (79,  81)  and  through  said 
annular  air  flow  passage  (83)  into  said  combus- 
tion  chamber  (17). 

2.  A  gas  turbine  combustion  chamber  as  defined 
in  claim  1,  characterized  in  that  said  inner 
cylindrical  portion  (79)  of  the  inner  tubular 
member  (67)  has  a  radially  outwardly  extend- 
ing  arcuate  section  between  said  inner  cylin- 
drical  portion  and  said  second  outer  flange, 
which  radially  outwardly  (79)  extending  arcuate 
section  has  a  radius  equal  to  at  least  about 
one-third  of  the  inner  diameter  of  said  inner 
tubular  member  (67). 

3.  A  gas  turbine  combustion  chamber  as  defined 
in  claim  1  or  2,  characterized  in  that  said  first 
outer  flanged  portion  (73)  of  the  outer  tubular 
member  (65)  is  welded  to  the  outer  surface  of 
said  combustion  chamber  wall  (51)  and  said 
spacer  member  (69)  is  welded  to  both  said 
first  outer  flanged  portion  (73)  and  said  second 
outer  flanged  portion  (81). 

4.  A  gas  turbine  combustion  chamber  as  defined 
in  claim  2,  characterized  in  that  said  inner 
diameter  is  between  2.54  and  3.5  cm  and  said 
radius  is  between  0.85  and  1.16  cm. 

Patentanspruche 

1.  Gasturbinenbrennkammer  einschliefilich  Mittel 
(47,  45)  zum  Einspeisen  von  Kraftstoff  an  de- 
rem  stromaufwarts  liegenden  Ende  und  Aus- 
sto/S  der  Hei/Sgase  aus  deren  stromabwarts  lie- 
genden  Ende  und  einer  Brennkammerwand 
(51)  mit  Offnungen  (53)  durch  dieselbe,  und 
mit  sich  durch  diese  Offnungen  erstreckenden 
Lufthutzen  (61),  urn  Luft  in  die  Brennkammer 
einzufuhren,  wobei  diese  Lufthutzen  (61)  je- 
weils  aus  einem  au/Seren  Rohrglied  (65)  mit 
einem  inneren  zylindrischen  Teil  (71)  und  ei- 
nem  ersten,  au/Seren  Flanschteil  (73),  das  an 
der  Brennkammerwand  (51)  befestigt  ist,  ei- 

nem  inneren  Rohrglied  (67)  mit  einem  inneren 
zylindrischen  Teil  (79)  mit  einem  Au/Sendurch- 
messer,  der  kleiner  ist,  als  der  Innendurchmes- 
ser  dieses  inneren  zylindrischen  Teils  (71)  die- 

5  ses  au/Seren  Rohrglieds  (65),  und  in  diesem  in 
koaxialer  Richtung  beabstandet  eingesetzt  ist, 
urn  einen  ringformigen  Luftstromungsdurchla/S 
(83)  zwischen  diesen  zu  bilden,  bestehen,  wo- 
bei  das  innere  Rohrglied  jeweils  einen  zweiten 

io  au/Seren  Flanschteil  (81)  aufweist,  der  den  er- 
sten,  au/Seren  Flanschteil  (73)  dieses  au/Seren 
Rohrglieds  (65)  uberlappt;  und  wenigstens  ei- 
nen  Abstandhalter  (69),  der  zwischen  diesem 
ersten  Flanschteil  (73)  und  diesem  zweiten 

is  Flanschteil  (81)  angeordnet  und  daran  befestigt 
ist,  aufweist,  so  da/S  ein  Kuhlluftstrom  zwischen 
diesen  Flanschteilen  (79,  81)  und  durch  diesen 
ringformigen  Luftstromungsdurchla/S  (83)  in 
diese  Brennkammer  (17)  moglich  ist. 

20 
2.  Eine  Gasturbinenbrennkammer  gema/S  Defini- 

tion  in  Anspruch  1,  dadurch  gekennzeichnet, 
da/S  dieser  innere  zylindrische  Teil  (79)  des 
inneren  Rohrglieds  (67)  einen  sich  nach  au/Sen 

25  erstreckenden,  gewolbten  Abschnitt  zwischen 
diesem  inneren  zylindrischen  Teil  und  dem 
zweiten,  au/Seren  Flansch  aufweist,  wobei  die- 
ser  sich  radial  nach  au/Sen  (79)  erstreckende 
gewolbte  Abschnitt  einen  Radius  aufweist,  der 

30  mindestens  ein  Drittel  des  Innendurchmessers 
dieses  inneren  Rohrglieds  (67)  betragt. 

3.  Eine  Gasturbinenbrennkammer  gema/S  Defini- 
tion  in  Anspruch  1  oder  2,  dadurch  gekenn- 

35  zeichnet,  da/S  dieser  erste  au/Sere  Flanschteil 
(73)  des  au/Seren  Rohrglieds  (65)  an  die  Au- 
Censeite  der  Brennkammerwand  (51)  ange- 
schwei/St  ist  und  dieser  Abstandhalter  (69)  so- 
wohl  an  diesen  ersten  au/Seren  Flanschteil  (73) 

40  als  auch  an  diesen  zweiten  au/Seren  Flanschteil 
(81)  angeschwei/St  ist. 

4.  Eine  Gasturbinenbrennkammer  gema/S  Defini- 
tion  in  Anspruch  2,  dadurch  gekennzeichnez 

45  da/S  dieser  Innendurchmesser  zwischen  2,54 
und  3,5  cm,  und  dieser  Radius  zwischen  0,85 
und  1,16  cm  betragt. 

Revendicatlons 
50 

1.  Chambre  de  combustion  de  turbine  a  gaz  in- 
cluant  des  moyens  (47,  45)  pour  I'admission 
de  carburant  en  amont  et  I'echappement  de 
gaz  chauds  en  aval,  et  une  paroi  (51)  de 

55  chambre  a  combustion  avec  des  ouvertures 
(53)  et  des  tubulures  (61)  a  air  traversant  lesdi- 
tes  ouvertures  pour  diriger  I'air  dans  la  cham- 
bre  de  combustion,  lesdites  tubulures  (61) 

5 
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comprennent  chacune  une  piece  tubulaire  (65) 
ayant  une  partie  cylindrique  interne  (71)  et  une 
premiere  partie  (73)  externe  a  collet,  fixee  a  la 
paroi  (51)  de  la  chambre  de  combustion,  une 
piece  tubulaire  interne  (67),  ayant  une  partie  5 
interne  cylindrique  (79)  d'un  diametre  exterieur 
plus  petit  que  le  diametre  interieur  de  ladite 
partie  cylindrique  interne  (71)  de  ladite  piece 
tubulaire  externe  (65)  et  positionnee  de  fagon 
coaxiale  a  I'interieur  de  cette  piece  avec  un  10 
espace  entre  ces  parties  de  maniere  a  creer 
entre  elles  un  passage  (83)  annulaire  pour  le 
flux  d'air,  la  piece  tubulaire  interne  ayant  une 
seconde  partie  (81)  externe  a  collet  se  super- 
posant  a  la  premiere  partie  (73)  externe  a  is 
collet  de  ladite  piece  tubulaire  (65)  externe;  et 
au  moins  une  piece  d'espacement  (69)  dispo- 
see  entre  ladite  premiere  partie  (73)  a  collet  et 
la  seconde  partie  (81)  a  collet,  et  fixee  a 
celles-ci  de  fagon  a  permettre  I'ecoulement  de  20 
I'air  de  refroidissement  entre  les  dites  parties 
(79,81)  a  collet  et  a  travers  ledit  passage  (83) 
annulaire  pour  le  flux  d'air  dans  ladite  chambre 
(17)  de  combustion. 

25 
2.  Chambre  de  combustion  de  turbine  a  gaz  telle 

que  definie  selon  la  revendication  1,  caracteri- 
see  en  ce  que  ladite  partie  cylindrique  interne 
(79)  de  la  piece  tubulaire  interne  (67)  a  une 
partie  s'evasant  radialement  vers  I'exterieur  et  30 
de  forme  arquee  entre  ladite  partie  cylindrique 
interne  et  ladite  seconde  partie  externe  a  collet 
laquelle  partie  arquee  s'evasant  radialement 
vers  I'exterieur  de  forme  arquee  a  un  rayon 
egal  au  moins  au  tiers  environ  du  diametre  35 
interieur  de  ladite  piece  tubulaire  interne  (67). 

3.  Chambre  de  combustion  de  turbine  a  gaz  telle 
que  definie  selon  les  revendications  1  ou  2, 
caracterisee  en  ce  que  la  premiere  partie  ex-  40 
terne  (73)  a  collet  de  la  piece  tubulaire  externe 
(65)  est  soudee  a  la  surface  externe  a  ladite 
paroi  (51)  de  la  chambre  de  combustion  et 
ladite  piece  d'espacement  (69)  est  soudee  a  la 
fois  a  ladite  premiere  partie  externe  (73)  et  a  la  45 
seconde  partie  externe  (81). 

4.  Chambre  de  combustion  de  turbine  a  gaz  telle 
que  definie  selon  la  revendication  2,  caracteri- 
see  en  ce  que  ledit  diametre  interieur  est  com-  50 
pris  entre  2,54  et  3,5  cm  et  ledit  rayon  est 
compris  entre  0,85  et  1,16  cm. 
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