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(54)  GAS  TURBINE  COOLING  STATIONARY  BLADE 

(57)  In  a  cooled  stationary  blade  assembly  for  a  gas 
turbine,  an  interior  of  a  blade  and  an  inner  shroud  are 
cooled  by  steam  to  eliminate  the  use  of  air  cooling. 
Steam  passages  33A,  33B,  33C,  33D,  33E  and  33F  are 
provided  in  the  stationary  blade  30.  The  cooling  steam 
39  is  introduced  from  the  steam  passage  33A  on  the 
front  edge  side  through  an  outer  shroud  and  passes,  in 
order,  through  the  steam  passages  33B,  33C,  33D,  and 
33E  to  flow  into  the  steam  passage  33F  at  the  rear  edge 
side  to  cool  the  interior  of  the  blade,  and  is  recovered 
through  the  outer  shroud  from  the  upper  portion  of  the 
steam  passage  33F.  A  portion  of  the  steam  from  the 
steam  passage  33A  is  introduced  into  the  inner  shroud 
31  ,  enters  to  steam  passages  20  from  a  steam  introduc- 
tion  passage  22,  branches  to  the  right  and  left  through 
both  end  portions,  and  flows  out  into  the  steam  passage 
33F  at  the  rear  edge  from  a  steam  discharge  passage 
21  .  Not  only  the  interior  of  the  blade,  but  also  the  interior 
of  the  inner  shroud  31  is  cooled  by  the  steam  so  that  the  f 
cooling  air  is  dispensed  with.  >> 
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Description 

BACKGROUND  OF  THE  INVENTION 

Technical  Field  of  The  Invention 

[0001]  The  present  invention  relates  to  a  steam 
cooled  stationary  blade  for  a  gas  turbine,  and  more  par- 
ticularly  to  a  cooled  stationary  blade  for  a  gas  turbine  for 
steam  cooling  both  an  inner  shroud  and  the  blade. 

Description  of  The  Related  Art 

[0002]  Fig.  5  shows  a  typical  conventional  air  cooled 
type  gas  turbine  stationary  blade.  In  this  drawing, 
numeral  40  denotes  a  stationary  blade,  numeral  41 
denotes  an  outer  shroud  and  numeral  42  denotes  an 
inner  shroud.  Reference  characters  43A,  43B,  43C,  43D 
and  43E  denote  respective  air  passages.  Numeral  45 
denotes  a  rear  edge  of  the  blade.  Numeral  44  denotes 
air  blowout  holes  at  the  rear  edge.  Reference  numeral 
46  denotes  turbulators  provided  in  an  inner  wall  of  each 
air  passage  43A  to  43E  for  enhancing  heat  transmission 
by  distributing  the  air  flow. 
[0003]  In  this  air  cooled  type  stationary  blade,  the 
cooling  air  47  is  introduced  from  the  outer  shroud  41  to 
the  air  passage  43A  and  flows  to  a  base  portion  (at  the 
inner  shroud  side).  The  cooling  air  is  introduced  from 
the  base  portion  into  the  next  air  passage  43B.  The 
cooling  air  flows  to  an  upper  end  (at  the  outer  shroud 
side)  and  into  the  next  air  passage  43C.  The  cooling  air 
flows  in  the  same  way  through  the  air  passages  43D 
and  43E,  in  that  order,  to  thereby  cool  the  blade.  Then, 
in  the  air  passage  43E,  the  cooling  air  is  blownout  from 
the  air  blowout  holes  44  of  the  rear  edge  45,  and  at  the 
same  time,  the  rest  of  the  air  flows  out  from  the  lower 
side  of  the  inner  shroud  42. 
[0004]  In  the  above  air  cooled  type  stationary  blade,  a 
serpentine  cooling  path  is  formed  by  the  air  passages 
43A  to  43E  to  cool  the  blade  by  means  of  the  cooling  air 
flowing  through  the  path.  However,  there  is  no  consider- 
ation  of  the  cooling  effect  on  the  shrouds. 
[0005]  Fig.  4  shows  an  example  of  a  cooled  stationary 
blade  in  which  the  blade  is  cooled  by  steam  and  the 
shrouds  are  cooled  by  air.  The  steam  cooling  system 
used  in  this  stationary  blade  has  not  yet  been  put  into 
practical  use.  However,  it  is  a  technique  which  has  been 
researched  by  the  present  applicant.  In  the  drawing,  ref- 
erence  numeral  30  denotes  the  stationary  blade,  from 
which  the  outer  shroud  at  an  upper  portion  thereof  has 
been  omitted,  and  in  which  a  portion  of  the  blade  is 
shown.  Numeral  31  denotes  the  inner  shroud.  Refer- 
ence  numerals  33A,  33B,  33C,  33D,  33E  and  33F 
denote  steam  passages  of  the  respective  interiors  of  the 
stationary  blade. 
[0006]  In  the  thus  constructed  stationary  blade,  the 
cooling  steam  39  is  introduced  from  a  front  edge  portion 
of  the  outer  shroud  (not  shown)  to  the  steam  passage 

33A  and  from  a  base  portion  thereof  (inner  shroud  side) 
into  the  steam  passage  33B.  The  cooling  steam  flows 
from  an  upper  portion  of  the  steam  passage  33B  (at  the 
outer  shroud  side)  into  the  next  steam  passage  33C  and 

5  flows  through  the  steam  passages  33D  and  33E  in  a 
similar  manner.  The  steam  flows  from  the  base  portion 
side  of  the  steam  passage  33E  into  the  steam  passage 
33F  on  the  rear  edge  side  to  cool  the  interior  of  the 
blade.  Thereafter,  the  steam  is  recovered  from  the 

10  steam  recovery  port  of  the  outer  shroud. 
[0007]  On  the  other  hand,  the  inner  shroud  31  is 
cooled  by  cooling  air.  The  cooling  air  37,  introduced 
from  the  lower  portion  of  the  inner  shroud  31,  is  intro- 
duced  into  air  cooling  passages  in  the  interior  of  the 

15  inner  shroud  31  from  one  end  thereof.  The  air  flows 
from  one  side  to  the  other  within  these  air  cooling  pas- 
sages  to  cool  the  entire  inner  shroud  31  and  is  dis- 
charged  from  the  air  blowout  holes  38  on  the  other  side 
to  air  cool  the  entire  blade. 

20  [0008]  As  described  above,  in  the  conventional  gas 
turbine  stationary  blade  shown  in  Fig.  5,  the  air  cooling 
system  is  mainly  used  to  cool  the  blade,  but  not  to  cool 
the  inner  shroud  at  all.  Also,  in  the  air  cooling  system 
shown  in  Fig.  4,  in  an  example  made  by  the  present 

25  applicant,  the  cooling  air  is  introduced  into  the  air  cool- 
ing  passages  within  the  inner  shroud  31  and  flows  from 
one  side  to  the  other  in  the  inner  shroud  to  cool  the  sur- 
face  of  the  shroud  from  the  interior.  The  air  flows  out 
from  the  air  blowout  holes  38  on  the  other  side.  Further- 

30  more,  although  not  shown  in  this  case,  a  recess  is 
formed  in  the  inner  surface  of  the  inner  shroud  31.  An 
impingement  plate  is  provided  in  parallel  with  the  inner 
surface  of  the  inner  shroud.  Another  (method)  also 
being  developed  by  the  present  applicant  is  one  in 

35  which  the  cooling  air  37  fed  from  the  lower  portion 
impinges  on  the  impingement  plate  and  is  blownout 
from  a  number  of  holes  so  that  the  interior  of  the  shroud 
is  uniformly  cooled  by  the  air. 
[0009]  However,  in  the  air  cooling  system  shown  in 

40  Fig.  5  described  above,  a  large  amount  of  air  is  con- 
sumed  for  cooling  and  the  air  that  has  been  used  for 
cooling  is  discharged  to  the  combustion  gas  passage. 
Consequently,  the  system  suffers  from  a  problem  in  that 
a  relatively  large  amount  of  power  is  consumed  by  a 

45  compressor  or  a  cooler.  Also,  since  the  air  that  has  been 
used  for  cooling  is  discharged  into  the  combustion  gas 
passage,  the  cooling  air  is  mixed  with  the  combustion 
gas  which  lowers  the  gas  temperature  resulting  in  a 
reduction  of  turbine  efficiency. 

so  [001  0]  On  the  other  hand,  in  the  steam  cooling  system 
for  the  blade  shown  in  Fig.  4,  since  the  blade  is  cooled 
by  using  steam  and  the  steam  which  has  been  used  for 
cooling  is  recovered  and  returned  to  the  steam  feed 
source,  it  is  possible  to  utilize  the  steam  effectively. 

55  However,  only  the  blade  is  cooled  by  the  steam,  and  the 
air  cooling  system  is  used  for  the  inner  shroud.  The  air 
that  has  been  used  for  cooling  the  inner  shroud  is  dis- 
charged  into  the  main  stream  of  the  combustion  gas 

2 
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flowing  through  the  gas  turbine.  Accordingly,  compared 
with  the  system  of  cooling  the  blade  with  air  as  shown  in 
Fig.  5,  it  is  possible  to  conserve  and  reduce  the  amount 
of  cooling  air.  However,  in  any  case,  the  turbine  effi- 
ciency  is  lowered  because  the  cooling  air  is  needed  and  5 
the  temperature  of  the  combustion  gas  is  lowered  by  the 
mixture  of  the  air  into  the  combustion  gas. 

OBJECT  OF  THE  INVENTION 
10 

[001  1  ]  Accordingly,  in  order  to  solve  the  above-noted 
problems,  a  primary  object  of  the  present  invention  is  to 
provide  a  gas  turbine  cooled  stationary  blade  in  which 
not  only  cooling  of  an  interior  of  a  blade,  but  also  cooling 
of  an  inner  shroud  is  performed  by  steam  cooling,  and  is 
steam  that  has  been  used  for  cooling  is  completely 
recovered  and  returned  to  a  steam  feed  source  for 
effective  utilization  without  the  necessity  of  cooling  air  to 
thereby  enhance  the  efficiency  of  the  turbine. 
[001  2]  Also,  another  object  of  the  present  invention  is  20 
to  provide  a  gas  turbine  cooled  stationary  blade  in  which 
the  structure  of  a  steam  passage  for  cooling  the  inner 
shroud  is  simplified  so  that  machining  and  assembly  of 
the  blade  are  also  improved. 

25 
SUMMARY  OF  THE  INVENTION 

[0013]  In  order  to  attain  these  objects,  the  following 
means  (1)  to  (5)  are  provided,  respectively. 

30 
(1)  A  cooled  stationary  blade  assembly  for  a  gas 
turbine  according  to  the  present  invention  is  charac- 
terized  by  comprising  an  outer  shroud,  an  inner 
shroud,  a  stationary  blade  provided  between  the 
outer  and  inner  shrouds  with  a  front  edge  and  a  rear  35 
edge,  a  first  steam  cooling  means  provided  in  an 
interior  of  the  stationary  blade  for  cooling  steam, 
and  a  second  steam  cooling  means  provided  in  the 
inner  shroud  and  communicated  with  the  first  steam 
cooling  means  in  order  to  flow  a  portion  of  the  cool-  40 
ing  steam. 

In  the  above-described  (1)  of  the  present  inven- 
tion,  the  interior  of  the  blade  is  cooled  with  the 
steam  by  the  first  and  second  steam  cooling 
means,  and  at  the  same  time,  the  inner  shroud  may  45 
also  be  cooled  with  steam,  the  conventional  cooling 
air  is  dispensed  with,  the  power  consumption  of  the 
compressor  or  the  cooler  may  be  conserved,  and 
the  cooling  air  is  not  discharged  into  the  combus- 
tion  gas  passage.  As  a  result,  the  temperature  of  so 
the  combustion  gas  is  not  lowered  and  a  reduction 
in  turbine  efficiency  is  prevented. 
(2)  The  cooled  stationary  blade  assembly  for  a  gas 
turbine  according  to  the  above-described  invention 
(1)  is  characterized  in  that  the  first  steam  cooling  55 
means  and  the  second  steam  cooling  means  are 
communicated  with  each  other  on  the  front  edge 
side  and  on  the  rear  edge  side  of  the  stationary 

blade,  a  portion  of  the  cooling  steam  is  introduced 
from  the  first  steam  cooling  means  to  the  second 
steam  cooling  means  on  the  front  edge  side  of  the 
stationary  blade,  and  the  cooling  steam  that  passes 
through  the  second  steam  cooling  means  is 
returned  to  the  first  steam  cooling  means  on  the 
rear  edge  side  of  the  stationary  blade. 

In  the  above-described  (2)  of  the  present  inven- 
tion,  it  is  possible  to  effectively  utilize  the  steam 
because  the  portion  of  the  cooling  steam  that  has 
been  introduced  to  the  second  steam  cooling 
means  of  the  inner  shroud  from  the  front  edge  is 
recovered  from  the  rear  edge  thereof  at  the  first 
steam  cooling  means. 
(3)  The  cooled  stationary  blade  assembly  for  a  gas 
turbine  according  to  the  above-described  invention 
(2)  is  characterized  in  that  the  first  steam  cooling 
means  is  first  steam  passages,  the  cooling  steam  is 
introduced  into  the  steam  passages  on  the  front 
edge  side  of  the  stationary  blade  through  the  outer 
shroud,  and  the  cooling  steam  flows  out  of  the 
steam  passages  on  the  rear  edge  side  through  the 
outer  shroud. 

In  the  above-described  (3)  of  the  present  inven- 
tion,  since  the  cooling  steam  flows  through  the 
steam  passage,  it  is  possible  to  effectively  cool  the 
blade.  The  cooling  steam  that  has  been  introduced 
into  the  blade  is  used  to  cool  the  blade  and  the 
inner  shroud  so  that  its  temperature  increases.  The 
steam  is  recovered  through  the  outer  shroud  and 
returned  to  the  steam  feed  source.  The  steam  is 
effectively  utilized  so  the  efficiency  of  the  turbine  is 
increased. 
(4)  The  cooled  stationary  blade  assembly  for  a  gas 
turbine  according  to  the  above-described  invention 
(2)  or  (3)  is  characterized  in  that  the  second  steam 
cooling  means  is  a  second  steam  passage  and  is 
arranged  in  the  vicinity  of  an  end  portion  of  the 
inner  shroud. 

In  the  above-described  invention  (4),  the  cool- 
ing  steam  flows  through  the  periphery  of  the  inner 
shroud  to  effectively  cool  the  inner  shroud. 
(5)  The  cooled  stationary  blade  assembly  for  a  gas 
turbine  according  to  the  above-described  invention 
(1)  is  characterized  in  that  the  second  steam  cool- 
ing  means  of  the  inner  shroud  is  composed  of  a 
groove  provided  along  a  peripheral  side  surface  of 
the  inner  shroud  and  a  side  plate  for  covering  the 
groove. 

In  the  above-described  invention  (5),  the  sec- 
ond  steam  cooling  means  is  thus  constructed  so 
that  formation  at  the  end  portion  of  the  inner  shroud 
is  facilitated. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0014] 

Fig.  1  is  a  schematic  view  showing  a  cooled  station-  s 
ary  blade  for  a  gas  turbine  in  accordance  with  an 
embodiment  of  the  present  invention. 
Fig.  2  is  a  cross-sectional  view  of  an  interior  of  an 
inner  shroud  in  the  cooled  stationary  blade  of  the 
gas  turbine  according  to  the  embodiment  of  the  10 
present  invention. 
Fig.  3  is  cross-sectional  views  taken  along  the  line 
A-A  of  Fig.  2,  with  portions  (a),  (b)  and  (c)  each  indi- 
cating  examples  of  different  structures. 
Fig.  4  is  a  schematic  view  of  a  cooled  stationary  15 
blade  of  a  gas  turbine  according  to  an  example 
made  by  the  present  applicant  concerning  the 
present  invention. 
Fig.  5  is  an  illustration  of  an  interior  of  a  conven- 
tional  gas  turbine  stationary  blade.  20 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

[0015]  An  embodiment  of  the  invention  currently  con-  25 
sidered  preferable  and  another  embodiment  that  may 
be  substituted  therefor  will  now  be  described  in  detail 
with  reference  to  the  accompanying  drawings.  In  the  fol- 
lowing  description,  the  same  reference  numerals  are 
used  for  like  components  throughout  the  drawings.  Also,  30 
in  the  following  descriptions,  the  terms  "right",  "left", 
"upper"  and  "lower"  are  used  for  the  sake  of  conven- 
ience,  and  these  terms  should  not  be  interpreted  in  any 
limiting  manner. 

35 
Embodiment  1 

[001  6]  Fig.  1  is  schematic  views  of  a  cooled  stationary 
blade  for  a  gas  turbine  in  accordance  with  an  embodi- 
ment  of  the  present  invention.  In  the  drawing,  reference  40 
numerals  31  and  33A  to  33F  denote  components  hav- 
ing  the  same  functions  as  those  of  the  cooled  stationary 
blade  for  the  gas  turbine  shown  in  Fig.  4  now  being 
developed  by  the  present  applicant,  an  explanation  of 
which  has  been  given  so  a  detailed  explanation  will  be  45 
omitted  here.  The  characteristic  portion  of  the  present 
invention  is  a  cooled  stationary  blade  for  a  gas  turbine 
which  is  under  development  by  the  present  applicant 
and  is  further  improved,  and  not  only  the  interior  of  the 
blade  30,  but  also  the  end  portion  of  the  inner  shroud  31  so 
is  steam-cooled. 
[0017]  In  Fig.  1,  the  cooling  steam  39  is  introduced 
into  the  steam  passage  33A  from  the  outer  shroud  (not 
shown)  of  the  front  edge  side  of  the  stationary  blade  30 
in  the  same  way  as  in  the  example  shown  in  Fig.  4.  The  ss 
steam  is  introduced  from  the  steam  passage  33A  to  the 
steam  passage  33B  to  flow  to  the  upper  portion  thereof 
(at  the  outer  shroud  side)  to  enter  the  steam  passage 

33C.  In  the  same  way,  the  steam  flows  through  the 
steam  passages  33C  and  33D  and  is  introduced  from 
the  Lower  portion  of  the  steam  passage  33E  (on  the 
inner  shroud  side)  to  the  steam  passage  33F  of  the  rear 
edge  of  the  blade  30.  The  interior  of  the  blade  is  cooled 
by  the  passage  of  the  steam.  The  steam  is  recovered 
from  the  steam  recovery  opening  of  the  outer  shroud 
(not  shown)  at  an  upper  portion. 
[0018]  On  the  other  hand,  a  portion  of  the  cooling 
steam  39  that  has  been  introduced  from  the  steam  pas- 
sage  33A  at  the  front  edge  is  introduced  into  the  inner 
shroud  31  from  the  lower  portion  of  the  steam  passage 
33A  and  flows  from  the  steam  introduction  passage  22 
to  the  steam  passage  20  which  is  provided  in  the  vicinity 
of  an  end  portion  of  the  inner  shroud  31  and  branches 
to  the  right  and  left  sides  from  the  steam  introduction 
passage  22.  The  steam  is  introduced  from  both  sides  to 
the  steam  discharge  passage  21  on  the  rear  edge  side 
through  both  end  portions.  The  cooling  steam  that  has 
been  introduced  into  the  steam  discharge  passage  21  is 
introduced  into  the  steam  passage  33F  at  the  rear  edge 
communicated  with  the  steam  discharge  passage,  and 
merges  with  the  cooling  steam  that  is  introduced  into 
the  steam  passage  33F  through  the  steam  passages 
33A  to  33E  in  the  interior  of  the  blade.  The  (combined) 
steam  flows  upwardly  and  is  recovered  from  the  steam 
recovery  opening  of  the  outer  shroud  (not  shown). 
Thus,  the  cooling  steam  is  used  to  steam  cool  the  inte- 
rior  of  the  blade  30.  Also,  the  end  portion  of  the  inner 
shroud  31  is  cooled  with  a  portion  of  the  steam,  thereby 
steam  cooling  the  stationary  blade  as  a  whole. 
[0019]  Fig.  2  is  a  cross-sectional  view  showing  an 
interior  of  the  inner  shroud  31  of  the  cooled  blade 
according  to  the  above-described  embodiment.  In  the 
drawing,  the  steam  passage  20  is  provided  in  a  rib  35 
provided  in  the  vicinity  of  the  end  portion  of  the  inner 
shroud  31  .  The  steam  introduction  passage  22  for  com- 
municating  the  steam  passage  20  and  the  steam  pas- 
sage  33A  with  each  other  is  provided  at  the  front  edge 
side  of  the  blade.  Also,  the  steam  discharge  passage  21 
for  communicating  the  steam  passage  33F  and  the 
steam  passage  20  with  each  other  is  provided  at  the 
rear  edge  side  of  the  blade. 
[0020]  The  cooling  steam  is  introduced  from  the 
steam  passage  33A  on  the  front  edge  side  of  the  sta- 
tionary  blade  30  through  the  steam  introduction  pas- 
sage  22,  as  indicated  by  the  solid  lines  in  the  drawing,  to 
enter  the  steam  passage  20  and  is  separated  to  the 
right  and  left  to  pass  through  both  end  portions  of  the 
inner  shroud  31  and  flow  to  the  rear  edge  side  of  the 
stationary  blade  to  cool  the  periphery  of  the  inner 
shroud  31  .  The  steam  is  then  discharged  into  the  steam 
passage  33F  from  the  steam  discharge  passage  21  at 
the  rear  edge  of  the  stationary  blade. 
[0021  ]  Figs.  3(a),  (b)  and  (c)  are  cross-sectional  views 
taken  along  the  line  A-A  of  Fig.  2  and  show  steam  pas- 
sages  20  with  different  respective  structures.  In  any  one 
of  the  structures  shown  in  Figs.  3(a),  (b)  and  (c),  a 
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groove  is  first  formed  in  a  rib  35  provided  at  an  end  por- 
tion  of  the  inner  shroud  31  .  Then,  in  the  structure  shown 
in  Fig.  3(a),  a  side  plate  23  having  a  width  which  is  sub- 
stantially  the  same  as  that  of  the  groove  is  inserted  into 
and  fixed  to  the  groove  to  define  the  steam  passage  20.  5 
Also,  in  the  structure  shown  in  Fig.  3(b),  a  side  plate  24 
having  a  projection  with  a  width  which  is  substantially 
the  same  as  that  of  the  groove  and  having  a  width  which 
is  substantially  the  same  as  an  end  width  of  the  rib  35 
and  the  inner  shroud  31  is  inserted  into  and  fixed  to  the  w 
groove  to  define  the  steam  passage  20.  Furthermore,  in 
the  structure  shown  in  Fig.  3(c),  a  side  plate  25  having 
the  same  thickness  as  that  of  the  end  portion  of  the  rib 
35  and  the  inner  shroud  31  is  mounted  and  fixed  so  as 
to  cover  the  entire  groove  formed  in  the  rib  35  to  thereby  75 
define  the  steam  passage  20. 
[0022]  Incidentally,  after  the  groove  which  serves  as 
the  steam  passage  20  of  the  inner  shroud  31  is  covered 
by  a  side  plate,  it  is  preferable  that  a  linear  welding 
bond,  a  brazing  bond  or  the  like  be  effected  to  the  con-  20 
tact  portion  between  the  groove  and  the  side  plate  as 
indicated  by  reference  numeral  36  to  avoid  steam  leak- 
age.  Also,  any  one  of  these  structures  may  be  applied  to 
the  cooled  stationary  blade  of  the  gas  turbine  according 
to  the  present  invention.  Furthermore,  the  structure  of  25 
the  steam  passage  20  is  not  limited  to  these.  It  is  also 
possible  to  cut  the  interior  to  form  an  integral  structure. 
Also,  the  shape  is  not  limited  to  rectangular,  but  may  be 
formed  round. 
[0023]  According  to  the  above-described  embodi-  30 
ment,  a  structure  is  provided  in  which  the  steam  pas- 
sage  20  is  formed  at  the  peripheral  portion  of  the  end 
portion  of  the  inner  shroud  31,  the  steam  is  introduced 
from  the  steam  passage  33A  at  the  front  edge  side  of 
the  blade  into  the  steam  passage  20  through  the  steam  35 
introduction  passage  22,  and  the  steam  passes  through 
both  side  end  portions  of  the  inner  shroud  31  and  flows 
through  the  steam  discharge  passage  21  at  the  rear 
edge  side  of  the  blade  from  the  steam  passage  33F  at 
the  rear  edge.  Accordingly,  not  only  the  interior  of  the  40 
stationary  blade  30,  but  also  the  inner  shroud  31  may  be 
cooled  by  the  steam  to  conserve  the  cooling  air  and  to 
reduce  the  power  consumed  by  the  compressor  or  the 
cooler. 
[0024]  Furthermore,  as  the  steam  which  has  been  45 
used  for  cooling  is  recovered,  the  heat  that  has  been 
absorbed  by  the  steam  due  to  the  cooling  effect  may  be 
reused  in  the  steam  feed  source.  Also  since  air  is  not 
used,  it  is  possible  to  considerably  enhance  the  effi- 
ciency  of  the  turbine.  so 
[0025]  The  embodiment  of  the  invention,  currently 
considered  to  be  preferable,  and  another  embodiment 
which  may  be  substituted  therefor  have  been  described 
in  detail  with  reference  to  the  accompanying  drawings. 
However,  the  present  invention  is  not  limited  to  these  ss 
embodiments.  Those  skilled  in  the  art  readily  under- 
stand  that  various  modifications  and  additions  to  the 
gas  turbine  cooled  stationary  blade  are  included  in  the 

present  invention  without  departing  from  the  spirit  and 
the  scope  of  the  present  invention.  Also,  those  skilled  in 
the  art  may  realize  these  modifications  and  additions 
without  any  difficulty. 

Claims 

1  .  A  cooled  stationary  blade  assembly  for  a  gas  tur- 
bine,  comprising  an  outer  shroud,  an  inner  shroud 
(31),  a  stationary  blade  provided  between  said 
outer  shroud  and  said  inner  shroud  (31)  with  a  front 
edge  and  a  rear  edge,  first  steam  cooling  means 
(33A  to  33F)  provided  in  an  interior  of  said  station- 
ary  blade  for  cooling  steam  (39),  and  a  second 
steam  cooling  means  (20)  provided  in  said  inner 
shroud  and  communicated  with  said  first  steam 
cooling  means  in  order  to  flow  a  portion  of  said 
cooling  steam. 

2.  The  cooled  stationary  blade  assembly  for  a  gas  tur- 
bine  according  to  claim  1  ,  wherein  said  first  steam 
cooling  means  (33A  to  33F)  and  said  second  steam 
cooling  means  (20)  are  communicated  with  each 
other  on  said  front  edge  side  and  on  said  rear  edge 
side  of  said  stationary  blade,  the  portion  of  the  cool- 
ing  steam  (39)  being  introduced  from  said  first 
steam  cooling  means  to  said  second  steam  cooling 
means  on  said  front  edge  side  of  said  stationary 
blade,  and  said  cooling  steam  that  passes  through 
said  second  steam  cooling  means  being  returned 
to  said  first  steam  cooling  means  on  said  rear  edge 
side  of  said  stationary  blade. 

3.  The  cooled  stationary  blade  assembly  for  a  gas  tur- 
bine  according  to  claim  2,  wherein  said  first  steam 
cooling  means  comprises  first  steam  passages 
(33A  to  33F),  said  cooling  steam  is  introduced  into 
said  steam  passages  on  said  front  edge  side  of  said 
stationary  blade  (30)  through  said  outer  shroud, 
and  said  cooling  steam  flows  out  of  said  steam  pas- 
sages  on  said  rear  edge  side  through  said  outer 
shroud. 

4.  The  cooled  stationary  blade  assembly  for  a  gas  tur- 
bine  according  to  claim  2  or  3,  wherein  said  second 
steam  cooling  means  comprises  a  second  steam 
passage  (20)  and  is  arranged  in  the  vicinity  of  an 
end  portion  of  said  inner  shroud  (31). 

5.  The  cooled  stationary  blade  assembly  for  a  gas  tur- 
bine  according  to  claim  1,  wherein  said  second 
steam  cooling  means  (20)  of  said  inner  shroud  (31) 
is  composed  of  a  groove  provided  along  a  periph- 
eral  side  surface  of  said  inner  shroud  and  a  side 
plate  for  covering  said  groove. 
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