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(57) Abrége/Abstract:

The division wall iIs made up of a plurality of division wall sections forming a passage wall of high temperature gas which are
connected In the direction of arrangement of blades to form a wall surface having a roughly circular cross section as a whole, a
gas flow restricting structure for preventing high temperature gas from passing through a gap formed at a connecting portion
between the division wall sections In the flow direction of the high temperature gas from the opening on the upstream side of the
high temperature gas in the gap, or a gas flow restricting structure for preventing the high temperature gas from being embraced
In the gap, for example, a sealing member formed into a prism having a T-shape cross section as a whole composed of a plane
portion as a sealing portion and a projected portion for filling the gap Is provided.
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ABSTRACT OF THE DISCLOSURE

e ———————————

The division wall is made up of a plurality of division

wall sections forming a passage wall of high temperature

gas which are'COnnected in the direction of arrangement of

blades to formawall surface having a roughly circular cross

'section as a whole, a gas flow restricting structure for

preventing.high'tempe\ratulré gas from passing thj:ough a gap
formed at a connecting portion between the division wall
sections in thé flow diirection of the high temperature gas
from the opening on the upstream side éf the high temperature
gas 1n the gap, or agas flow reStricting structure for
preventing the high temperature gas frombeing embraced in
the gap, for example, a;-'se.al-ing member formed 1into a prism

having a T-shape cross section as a whole'composed of aplane .

portion as a sealing portion and a projected portion fOr

filling the gap 1s provided.
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 DIVISION WALL AND SHROUD OF GAS TURBINE

FIELD OF THE INVENTION

"The present invention relates to a division wall and

a shroudof a gas turbiné ," More Speci_fically,this invention

‘relates to a division wall of a gas turbine which makes

improvement to flow of high temperature gas at a platform

of a'moving blade or a shroud of~a‘stationary blade, and

‘a division ring surrounding the periphery of the mdving-~

blade.

BACKGROUND OF THE INVENTION

A turbine part of a gas turbine used for a generator
or the like comprises_"ag movinxg bléde member which rotates
together with a ~rotor and a sta'tionary.blade member fixed
in;__a compartment, th‘e-moving blade member consisting of a
platform to be conn_ected with. the .rotdr and a moving blade,

the stationary blade member consistingof astationary blade r

and an inner shroud and an outer shroud fixed to each end

of the stationary blade.

A blade surface of the stationary blade and the inner

and the outer s-hrouds forma passagewall for high témperature , '

gas flowing through the turbine part, andalsoablade surface:
of the moving blade and the platform form a paSsage wall

for high temperature gas. Furthermore, in the compartment,

1
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a division ring forming a passage wall for high temperature

- gas together with the blade surface of the moving blade and

the platform is fixed while interposing a certainuspace

" between a tip end. of the*mbving blade. The ‘provision ring

is.formed of a plurality of\division ring sections that are
connected in the diréction of arrangement of moving b_lade, '
ahd forms a wall surface of a circular riing Crdss Section
as a whole.

on the other .hand, \aléo the moving blade and t_-he,-
stationary blade are dividedinto a plurality of séctions
in the peripherél directiolri of thé" rotor for_the. reason of

performance such as for absorbing heat deformation, for the'

‘reason of manufacture, for the reason of maintainability

andthé 'like, and a plural number of shroud sections and -
platform sections are connected in the direction of

arrangement of blade in the same manner as the division ring

toformawall surfacehavinga roughly circular cross section

as a whole.
When the shroud sections, platform sections and
division ring sections are, respectively connected in the

peripheral direction of the rotor, it is necesSary to

previously keep a gap bet_ween-the connected shroud sections,

‘between the connected platform sections, petween the

connected division ring sections. This is because the
shroud sections, platform sections and division ring
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se'ctions:‘wiil expand by heat inalso the peripheral direction _'
due to exposure to high temperature gas, and 1t is desired
to desoign so that these gaps wfi.ll completely disappear 1n |
the state that these sections expand by heat.
5 . In other words, in the COndition that high t:emperature
gas flows through the pas_s'age formed 'b'y the blade surface', '
shroud, plat'form or ~diviSion ring, the high temperature gas
will leak outsidef‘rom the gap formed bet{«een the connected
shroud sections 'ancl the like, which may cause decrease 1n
10 turbine e‘ffic:i.en(:y, or occurrence of unexpected faiiure due
to deposition of- soil by the nign temperature gas which is
burned.gas.‘ .
. However, in practice, 1t is impossible”tofmake‘the
gap completely disappear under high‘ temperature, in -
15 consideration ofallowance,inproduction and the like. For |
this reason, 1in afconventional approach, for eXample, as
'is the case of‘a piatforml43-shown in Fig. 10, a sealing
me:rnber 45 is provided across the pla.tform's 43 to be connected
with\each other, thereby preventing high temperatnre\gas
20 V1 from\leaking outside a gap 44 . Sucn 2 sealing member
- 45 1s also providedf between the shroud sections and between
the divisionrring sections.
In this way, although the_high temperature gas V1 is
' prevented from leaking cutside by means of the sealing member .

25 45, the gap 44 between the sections to be conne'cted still

3
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exists, so that there is a possibility that the high

temperature gas V1 passes through the gep 44 from an opening

44a of the gap 44 on .the upstream side of the flow direction

ofthe ,hightemperaturegas V1 and burns the surface of the
gap 44, -'i.e. ,' a side end surface 43a of the division wall
sectiO'n of the platform 43 and the li'ke . Furthermore, there
i's\al possibility that regardless of theposition'_in- the flow
direction of the high._ temperature gas' Vl,' t.he hlig_h

temperature gas V1 is_embraCed in the gap 44 to burn the

side end surface 43a7of the division wall section.

SUMMARY OF THE INVENTION

It 1s an object of the present inve'ntiou to provide
a division wall of a gas turbine which Suppresses burningix
of a side end surface of adivisionwall section of aplatform
er the like.

According to the research made by the iuveutors of
the -_p.resent application, as shown in Fig. 11, a b;urn't trace

due to passage of the high temperature gas V1 is observed '

- in the 'vicinity of a front end portion 49a of an outer shroud

49 of a stationary blade 47 positioned on the back side of

~amoving blade 42, and it 1s requested to prevent this part

from being burned.

It is an another object of the present invention to

provide a shroud of a gas turbine which prevents a front

4



10

15

20

25

CA 02366717 2002-01-08

end pOrtion‘of'an ouﬁer shroud from beihg burned.

The divis_ion wal; of a gas tui:bin"e accordingto orj.e' o
aspeCt of' this inventj_"o,n 1s \mad'e.up of a plurality \cz.)f divisioh
wall sections cbnnected in the .direc'tj.on of arrang\ementh
blade of the 'gafs -_turb:i.ine and fornm.s a -wall surface haVing_ -

a roughly circular cross section as a whole, the division

wall section being fixed to an outer end or an inner end

of a respective blade of the gas turbine, or being arranged

while interposing a 'predetermined space between the outer

end of the respective blade to form a passage wall for high

temperature gas toge_ther with a blade surface of lthe
respective bl‘ade. This division wall further comprises',
a gas flow restricting structure which prevents thehigh
temperaturé gas from ﬁassihg through a- gap .fOrr.ned. at a
connecting portion betwéén the division wall Séctions in
a flow dire'ction of thé high temperatu\re gas,from‘.'an opening
on the upstream side of ;the high temperature gaé in the ,ga'p.

In "this ‘context, the_ division wall se\ction means an\. '-
iﬁdividual divided Shroud of\ a moving blade, platform bf
a moving blade, anddivision ring,‘and the division wail
means an entire shroud, an entiﬁe platform and an entire
division ring obtaiﬁed’byconnecting the individual divided
shrouds and the like. .

The shroud of a gas turbine a_ccording To an another

aspect of this invention is a shroud in which a division
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- ringisprovidedinacompartment while interposinga certain

space between a tip end of a moving blade of the gas turbine,

a stationary blade is provided on the back side of the moving

blade, and a cooling air passage for cooling the division
- ring is formed in the division ring. " This shroud 4is

charaCterized-in that a front end portion of the shroud

opposing to 'an opening'of thebeck side of the 'c_;ooling air
passage 1s formed at an angle .so that an air film is' formed
in the _fr'ont‘\ end portion b‘y the cooling air blown from the
opening. ' .

Conventionally, a cooling air passage is formed in

- the division ring for ‘allowing passa‘ge of the cooling air

for cooling the diVision ring, the division ring is cooled
by heat transfer by allowing the cooling air to communicate
in the passage, and the air after cooling is discharged into

the passage of high temperature gas from the opening on the

'd0wnstream side of the flowdirection of the high temperature

- gas, that 1s the opening opposing to the shroud of the

stationary ﬁbladepro‘v_ided on the back side of the moving

blade. In such a case, this discharged cOoling-air'is

utilized for protecting the shroud from the he_at' of the high

temperature gas.

25

- That is, according to ~the shroud of the present
invention, since the front endportionof the shroud is formed
at an angle, the cooling air discharged from the opening

e
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'_of the cooling'air-paSSage of the‘division ring-will|not

come into collision with the front end portion of the shroud

‘but flow along the inclined front end portion ofthe shroud

to form a protecting film at this front end portion, thereby

protecting from the heat of the-highctempereture gas and

- preventing burning.

Other objects and features of this invention will
become apparent from the following description with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a half section view showing the whole of

the gas turbine to which a'platform.according to‘a_first

embodiment of the‘preeent invention is to be applied,

Fig. 2 is a view showing a platform which is the ,firSt

'embodiment of the present invention.

Fig. 3 1is a"view showing a cross -section by t‘hesurf\ace
orthogonal to the extension direction of the gap in Fig.
2 . .

Fig. 4A to Fig. 4C are7views showing a preferred
embodiment'of a Sealing member. - -

Fig. 5 i.s. a view;showing-a platform which\is a second
embodiment of the~presentinvention.

Fig. 6-is a view showing a plaﬁtfo'rm in 'which aplurality

of shielding panels are provided in Fig. 5.

7
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Fig. 7 is a view 'showing a platform which is a third
embodiment of the present invention.

Fig. 8 1s a view showing a platform in which two ship

flaps are provided in Fig. 7.

' Fig. 92 and Fig. 9B are views showing an outer shroud

" which is a fourth embodiment of the present invention.

Fig. 10 is a view showing a p'l'at.form- of a gas turbine
acbording to-the.priorart.'

" Fig. 11 is a view showing an outer shroud of a gas

“turbine according to the prior art.

'DETAILED DESCRIPTIONS

.Embodiments of atdivision wall of a gas tu:_bine and
a shroud of a gas turbine according to thepresent- iﬁventioﬁ.
will be explained in detail belowwith'reference to the
accompanyilng dréwingé. | .It 1s noted that th-e. iorese_nt‘
invention is. riot limited to the embodime‘nts deséribed below.

Fig; lis a partial.longitu_di\nal,‘S'ection of the whole

of a gas turbine 10 for explaining a division wall of a gas

turbine whichis a first embodiment of the p-res'ent invention,

| and this gas turbine 10 comprises a 'compressior' 20 for
compressing introduced air, a combustor 30 for splaying fuel

to the compression alr obtained by being compressed by the

compressor 20 to gene:ate.burned gas of high temperature_

(high temperature gas) and a turbine 40 for qene_rating-

8
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| ret"atio'n driving force by the hi\'*gh temperaturegas generated |

by the combustor 30. T_h'e gas turbine 10 has a cooler (rio_t'
shown) for extracting part of.the compreSSion'air inethe-

course of the compressor_ 20 and discharging the e-ictracted

compression air to a moving blade 42, a stationary blade

477 end a,'movling b‘l'ade ple‘.c:form 43 of the turbine 40, and
toan inner shroud 48 and an outer shroud, 49 of the stationary '
blade 47, respectively. .
A moving'bla—de mem'b.er of the turbine 40 eensis”tsef,‘
as shOwn in F_ig. 2, themoving biade -42" and the platform

43 fixed to the inside end of the moving blade, and this

moving blade member is connected in plural about the axis
- of the turbine so that thefm‘oving.b‘lade 42 1s arranged about

the axis as a whole.

In the above configuration, between side end surfaces

43a of the adjacent platforms' 43, a predetermined gap '4'4_

- 1s formed in the manner generally ehown in Fig. 10 so as
to absorb heat expansion in the peripheral direction of the

plat forms 43, and a sealing member 45 is provided across

the side end surfaces 43a s0 as to preven\t high temperature
g-as Vi flowing ori the illustrated top eurface of the blatform ' .
43 from leaking*outsideWhich 1s the illustrated bottem
surface side; '

The position where the sealing member. 45 is provided

across is the position in the roughly mid point 'bet'ween the

9
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1llustrated top surfa—ce a‘nd the bottom surface 'of\ the

- platform 43'in the drawing, ,hewever, the sealing member 45
~is not neeessarily provided'in-this.poSition'butmay-be

provided in the position nearer to the illustrated bottom

surfaceof the platform43. On the contrary, s.ince apassage

of cooling'air (not shown) is formed in the position closer

_tefthe illustrateduupper surface of theplatferm'43\(f0r

example, see Fig. 4C), thesealing member will not be previded
in the position close to the upper surface of the platform
43 .

While the h'igh temperature gas V1 1in the moving blade

-member flows through the'passage in the direction;of the

illustrat‘ed open arrow,‘the passage being surrounlc.ied by four
surfaces, the bladesurfacesofthe~oppesite two moving
blades 42, the platform 43 and the division ring (not s-hown)
provided in the c-ompartment while keeping a eertain spaee
between the tip end of the mo'ving blade;4_2, part e\f the high
temperature gas V2 (see Fig. 10) penetratesinto the'gap

44 from an opening 44a provided on the upstream side of flow

of the above-mentioned gap_44, and directly passes 'through

the gap 44 or passes thorough the gap 44 while flowing on

the top surfaCe.of the platform\43 and being embraced by

- the gap 44.

While thesurfaces tobe expo-sed tothe high temperature

gas 1n the plathrm.43;moving blade 42 and the diviSionh

10
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::::i.ng are p*rotecte'd from the high témpératuregas by' -b.eing."
subjected to thermalbérrier coating(TBC) Nela fllm cooiing
and the like,\ the 'side\: end "su.rface 43é of\ the platform 43"_' -
which is -ax wallsurfa_ce of the gap 44 is not subjected_‘to'_ '

such a treatment for improving heat resistance, or even if

such a treatment is made, it is impossible to achieve a

'Sufficient.heat resiSting efféct,by that‘treafment, with‘

~ the result tha? there is a'possibilityfthat the side end

surface 43a is burned by the high temperature gas_ V2 which
penetrates from the upstream opening 44a into the gap 44

and flows through the gap 44 in the direction along the gap

44, Furthermore, also the high temperature gas V1 flowing

‘on the top surface of the platform 43 might be embraced in

the gap 44 to burn the side end surface 43a regardless of

thepositionsuchasupstreampositionordownstreamposition

of its flowing direction.
In view of thé above, as shown i-.n Fig. 2, the platform

43 of a gas turbine which is the first-embodimént of the

 present invention is provided with the sealing member 45_:

which is made up of a plane portion as a S'ealing' pai:t, and

a p_rojection portion for £filling the gap 44 and formed into

- a prism having a roughly T shape cross section as a whole.

Since the gap 44 between the platforms 43 are almost
filled by providing the sealing member 45 thus formed, a

part of the high temperature gas V1 is preve..nte'd from

11



. CA 02366717 2002-01-08

-penetrating into the'gap;44.fromthe opening 44a on the
upstream side, with thie result that it is possible to prevent
the side end surface 43a of the platform 43 which is the

wall surface of the gap 44 from being burned and to prolong

5 the life-time and the maintenance interval. " Furthermore, .

- since the sealingmember 45 lessens the gap 44, it is possible

to prevent the high temperature gas Vil flowing on the platform.

43 from being embraced;and to prevent the side end surface-

43a from being burned from this view point.
10 Furthermore, the sealing member 45 thus formed is

~useful in the case of producing a new gas turbine 10, however,

1t 1s also very useful in the point that it is applicable

to an existent gas turbine 10 with low cost. 1In other words,

though the sealing member 45 is replaced every predetermined N

15 maintenance period because it is a wear-and-tear item, it

is possible to prolong the life-time and m-aintenanceperiod

of the existent gas turbine 10 only' by replacing the cheep

sealing member 45 without replacing the expensive unit of

moving blade member including the platform 43;l

20 In the first embodiment, it is preferable to blow

cooling air into the gap stillremainingbetween the sealing
- member 45 and the side -e_n_d\surface 43a of the ’platform‘ 43,
thereby further'prot-ecting the side end surface 43a of the

platform 43.

25 That is, as shown, for example, in the cross section

12
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* olf Fig. 3, while a cdoling ailrpassage 4*3(3 for élldwing c'ool'ing

air V4 to flow so as to cool the outer surface of the plat

form 43 exposed to the high temperature gas Al has been

conventionally formed in the platform 43, a blowoff opening

43b for guiding a part of the cooling air V4 from the cooling

air passage 43c to the side end surface 43a of the platform

43 may be formed and the side end surface 43a of the platform

43 may be cooled by the cooling air V4 blown from this blowoff

opening 43b.

Blowing the cooling air V4 after lessening the gap

- 44 between the platforms 43 by means of the sealing member

4.5 in the manner as désc:ribed above improves .the', efficiency,
o-f. coolin_g t\he.~. side end surfaces 43a. signi‘ficlantly in
cémparison with the case where the c\ooliﬁ-g airf\ﬂl, 18 blo'wn'
in the condition that\there 1s a lérgegap44as is the
cdnventiénal case, and\is very useful. Under the condition
of wide gap4‘4, the 'heat.cap‘a-ci:ty of the lLarge space o-f-thé .
gap 44 is 'largé, so that contribution for cooling the Si.d'e
end surface 43a1is ldw, whereas, under the condition of narrow

gap 44, the heat CapaC'i,t'y of the space of the gap 44 is small.

So that contribution for cooling the side e'nd surface 43a

is improved.
- The configuration for blowing the cooling air into
the gap still rétmainin.g between the sealing member 45 and

the side end surfaces 43a of the platforms 43 is not limited



10

- 15

20

25

CA 02366717 2002-01-08

to the form shown inf Fig. 3, but other cOnfigurations can

be applied.

- For example, purge air V3 acting as a rear pressure

©of the sealing member-'45 may be used as the coﬁoling air\.'

That is, while on the back side of the sealing member 45,

the purge air V3 having highef pressure than the pressure

of the high temperature gas V1 acts so aS'td.Piévent the

- high ‘temperaturegvlj from leaking outside from the sealing

member 45, and owing to this rear pressure,thesealingmember
45 closely contacts with the wall surface of 1ts arrangement

grcjove to e'Xecute Seali.ng‘ function,'.it i.s possibleto form‘ .
a'blowoff prassage 45.a.. in the'.-cloSe chtact 'su_rface of tvh_e

sealing member 45 for allowing a 'part of the pdrge air V3 -

to pass toward the side end Surface_43a of the pélatform 43

~as shown in Fig. 4C.

In éonnection Wi’;‘h this, the sealing membér 45 Shbwﬁ: -
in Fig. 4A to F:Lg 4C is mO-ﬁe preferable than the embodiment
shown iriE‘ig . 3inthat it can provide more preferéble cooling
performance with respéct to én existent g‘as turbi_ne wilithout
additionally forming the blowoff opéning 43b 1n the platfo:m
. o | . -

.;While the first embodiment relates to the platform
43-of the moving'blade meﬁber,this emb§dimentsimilarly
appiies to a dix}iéidn Wall_ 'seéti,on forming the pa.'ssa.ge wall

for the high temp;eraturze gas V1, the division wall section

14
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connecting in plural in the arrangement direction of the

‘blade to form a wall surface as a whole having a circula_r

cross section, and also applies tothedivisionring provided

in the compartment while interposing certainspaéesbetWeen
the outer shroud of the stationary blade, between the inner
shroud of the stationary blade and between the tip end o_f '

the moving blade i_n the same manner as the first jemb_odiment

"as described above.

~ Fig. 5is a perspective view of essential part showing

a-platfotm.Of a'gas turbine which is a second embodiment

of the present invention. This platform 43 is configured

to have a shielding panel 50 for closing an _o'pen'ing on:the
upstream side of the high temperature gas V1 of the gap 44
formed.between:the c0nnected platforms 43.

~ As 1llustrated, since the shielding 'parie\l 50 for

clOsing an opening 44a (see Fig. 10)_ on the upstream side

of the"gap 4_4‘ prevents a part of the high temperaturé gas

V1 from penetrating into the gap 44 from the opening 44a

on the upstream side, it is possible to prevent the side

end s'ur.fac'es\ 43a of fche_ platforms 43 which is a wall surface
of the gap 44 from being burnt due to passage o, f thehixcjh
témperatu're gas V1, é'o 'that 1t is pbssibi‘e to prolong the
life-time and.maintenance period of theturbiﬁe.

‘While the shielding panél 5O essentiallY£closes\at

least the opening 44a on the upstream side of the _ﬁgap 44,

15
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the shielding-panel-SO'may be provided$on the downstream

- side in the flow direction of the high temperature gas V1

as shown in Fig;.6. 

Furthermore, similarly to the first embodiment as

'd_escribed above, it is preferredto form the'blowoff Opening

43b (see Fig. 3) for blowing the cooling' air V4 in the side

end surfaoe 43a of the platform 43, or to provide the blowoff

| passage 45a (see Fig. 4A toO Fig. 4C) for allowing the purge

10

15

20

25

- air V3 to pass through in the sealing member 45;\thereby

further protecting the .;side end surface 43a 'ofth_e platfor_m.
43.

While the second embodiment relates to the platform

43 of the moving blade member, this embodiment similarly

applies to adivision wall section forming the passage wall

for the high temperature gas V1, the division wall section

connecting in plural inlthe arrangement direction of the
blade to form a wall s‘u’rface as a whole having acircular
cro‘ss section;r and also applies tothedivision ring provided
in the compartment while interposing certain spaces b.etween-

the outer s_hroud of the stationary blade, between the inner

- shroud of the '-stationary blade and between the tip end of

the moving blade in the same manner as the second embodiment

as described above.
Fig. 7 is_aperspective view of essential pa?r-t showing
a platform of a gas.turbine which is a third embodiment of

16
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the presént invention. This platform‘43- is so’_\co'nfigured

that a ship lap 51 with respect to the flow direction of
'the high temperature'gas V1l is formed_'cn the upétream side
'of the high temperature gas V1 between thé;\'connected

~ platforms 43. ‘ \. ' | N R o , ,

As‘illustratéd, by forming the ship lap 51 in the

position close to the opening 44a on the upstream side of

the gap 44 (see Fig. 10), a part of high temperatUrefgas

V1 having penetrated into the gap from the opening 44a on

the upstream side is prevented from further ad‘vancin‘g in

the gap 44 of high temperature gas V1 because-the_gap 44

is closed by the ship lap 51, with the resultithat 1t is

possible to prevent the side end surface 43‘_a of the platform

43 which is a wall surface of the g~ap'44 from be:iing burned

‘due to passage of the \h_igh'tempe-rature gas V1 and hence it

is possible to prolong the life-time and the maintenance
period of the turbine..
‘While thevship lap-51 1s essentially formed in the

position close to the opening 44a on the upstreiam' side of

‘the gap 4.4 , theship lap 51 maybe ‘f‘*ormeld,also on the downstream

side of the flow direction of the high temper..at;ure gas V1
as shown in Fig. 8.

Furthermore, s_imi__larly to the first embodiment 'as'

d-escribed\above,' 1t is--préferred to form the blowolff opening

43b (see Fig. 3) _for_blowin'g the cooling air V4 in the side
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end sﬁrface 43a'of; the pzl.atform‘ 43, or to provide the blowoff
- passage 45a (see Fig. 4R to Fig. 4C) for allowing the purge

‘air V3 to pass through in the js'ealing membe-r_ 45, thereby' |

further protecting the 'side .en'd\ surface 43a of,the pl\at_for\m
43,
While ‘the thircﬁ embodiment relates t,e the platform - -
43 of the moving blade member,,. this embodiment similarly
applies to a division wall section' forming the passage Wall

for the high ftempera_tur.e gas V1, the division waill sectio.n

connecting in plural in the arrangement direction of the

blade to form a wall surface as a whole having a circular

cross section, and als\,-o. applies to the division riﬁg pr'ov.ided.
in the c_ompartment whileinterposing _certain spaees between
the outer.shroud?of the .e-tationary blade, between the inner
shroud of the stationary blade and between the tip end of
the moving blade in the same manner as the third embodiment
as'described'above._ .

Fig\. 9A aﬁd Fig. 9B are section views o\fan es-senti_al

part showing an outer shroud of a gas turbine_Which is‘a

fourth embodiment relating to a shroud of a gas turbine
according to the present invention. This shroud 49 is an

~outer shroud of a stationary blad_e~4‘7 provided on the back

side of themoving blade 42 of the turbine in which a division
ring 46 is provided in a Compartment while interposing a
certaln gap between thle tip end of the moving blade 42 of-'

18
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the turbine. In the division ring 46, a cooling air passage

46a through which the coolfirig air V4 for ceo_ling the division

‘ring 46 passes is formed, and a front end portion 49a opposing =

to the openling on the back side of the ceolirig eir passage
46a is formed at an _ar_igle so that the cooling air V4 blown

from the opening forms an air film at the front end portion -

. 49a.

In the manner as described above}-accOrding to the
shroud 49 in which the front end portion 49a is formed at

an angle, since the cooling air'V4"lewn from the rear end |

opening of the cooling air passage 46a of the division ring

46 flows along the front end portion 49a of the shroud 49

to form a protecting film at the front end portion 49a, it

18 possible to.achieve protection from high heat of the high

- temperature gas Vl.flewing from the moving,blede 42 and

Suppress burning.
As described above, according to the division wall
of a gas turbine of one aspect o0f the present invention,

since the gas flow restricting structure prevents the "high

temperature gas from passing through the gap fo::fmed at the

cohnecting portion between'the division wall seetions in
the flow directionof thehigh temperature gas from‘the
oﬁening on the_upstream_of_the high temperature gas;~and
p'revents_ the high tempe'rature gas from embra.ced in the gap,
J.t 1s possible toprevengt a side end surfa.c.:e of the division
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wall section which_ isasidewall of the gap from being burned.
Furthermore, since the gas flow réstricting: structure -
prevents the._ high t_'empe'rature' gas from being embraced in

the gap formed at the ch_necting p,.ortion betwe en the divisidn

~wall sections rega-rdless - of the position in the flow

direction of the high,temperature gas, it is possible to

‘prevent a side end surface of the divisionwall sectionwhich

is a side wall of thefgap,from being burned.
In the above—mentioneddivision wall, sihce the gaé,
flow restricting'structure prevents the high temperature

gas from passing through the gap formed at the connecting

- portion between the divided individual shrouds in the flow
~direction of the h-igh*temperature-gas'from the Qpening on

_ the upstream of the high temper\a.'t-ure gas, and prievents the

high temperature gas from embraced in the gap, it is possible

to prevent a side end surface of the individual shroud which

1s a side wall of the ‘g_ap from -being burned. Fur'the‘rmor'e," '

~since the gas flow'reSt:icting structure prevents the high

temperature gas from being’ embraced 1n the gap regardless

of the position in the ‘fl;o'w directionof the high temperature

'gas, 1t is possible to prevent a side end surface of the

division wall section which is a sid’e‘wall df_ the gap from
being burned.

In the above-mentioned division wall, since the gas

flow restricting‘struCturexprevents'the'high'temperature

20
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g=as frc}m\ passing through the gap' forméd at the :c_o-nnecting

portion'b\etweén the divided individual 'platform‘si in the flow

~direction of the high temperature gas from the opening on

the upstreamof .th.e high' temperatu_re gaé, and prevents th_e

5 ' hi'gh\tempera:ture gas from embrfa"cedlin the gap,_' it 'is‘p‘o.ssib-le

to prevent a side end surface*of the individual platform

which is a Si'de wall of ﬁhe gap from bﬁei'ng burn*ed'..

Furthérmore, since -the gas flow restricting .structure

'prevents' the high-\temperature gas from being embraced in

10 the gap regardless of the position in the flowdirecfion

of the high temperature gas, it is pOSSibletOpréventa

- side end surface of the division wall section Which is'a
side wall oﬁ the gap'from.being burﬁed.

In the above-mentioned division', sincﬁe the -gas- flow

15 restricting Structﬁr-e ﬁrevents‘ the high temperature gas -from:

,'passing\through the gapfotméd-at the connectihg portion

'-betweéﬁ the ‘d-ivi‘ded -individuva*l _divisidn rings_‘ i;n the flow

direc‘tion of the high-'temperature g'as, from the bpening oh

the upstream bf the higﬁ temperature gas, and préve\nts‘the

20  high temperaﬁ.ur'e éa’s from embraced in the 'gap',x it i-\,s possible

to prevent'a.side end surface Qf,the individuai division 

ring which is a‘side wall of thé gap from being burned;\

Fur'thermore, .since the .ga_s flow rest:icting jsﬁ'fucture

prévents the'hightempeiature gas from being embraced in

25 .the gap regafdlesé of\the poSition'in the flow\directioﬁ

21




10

15

20

25

| CA\02366717 2002-01-08

of the high'temperature gas, it 1is possible'to prevent a

side end surface of the division wall section which is a

‘side wall of the gap-from'being'burned.

In the abo_ve--me'n_tiOned division ~wall, ‘since the

-sealing member 1s fo;i‘me_d into a projectiori shape filling

the gap, this projection shape portion of the sealing member
pi:events the hightexﬁperaturegas from pa,.ssin.g threu‘gh the
gap in the flow direction of the high temperature gas f.rom"
the opening on the upstream side'of the high temperature

gas, so that it is possible to prevent a side end surface

" of the individual division wall section which 1s a side w'a_ll'

of t'he gap | from. be'ing burned. Furthermore, jsinc:e the
projection-shape portj’-_en of the sealing member lessens the

gap, it is possible to=prevent the high temperature from

- being emblraced in the gap regardless of the position in the

flow direction of the ‘high temperature gas, so ;that it is
possible pieveht the\burning more efficiency. .

In jthe" above-mentioned division wall, '=Since the
sh‘ieiding panel. closes the open.ing.' on the ﬁpstre\am side of

the high-temperature gas'in the gap, and this projection

' shape portion of the sealing member prevents: the high

temperature gas.from passing through the gap in the flow

direction of the high t:emperature_gas 'from \'the opening on

the upstream si'de of the hig’h temperature gas, 1t is possible
to prevent a side end surface of the individual division
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wall Section whichis asidewall of the gap frombeingburned A

In the ab'ove—mentioned division wall, since the ship

lap formed on the upstream side of the high température gas

prevents the high temperature gas from further advancing

in the gap even if the high temperature 'gas .enters- the gap

fromthe opening on t'he‘upst‘r.eam Side of the high temperature,

' i1t is possible toprevent a side end surface of the individual'

division wall section which is a side wall of the gap from
being burned.'

In the above-mentioned division wall, by making the

cooling air blowoff s't\;:nctur.e blow the cooling 'ai.r into the

g.ap, the -gap 1s cooled, SO that it is possible'.to further
snppress the burningf  \

In the above-mentioned division Wall, by blowing the
cooling air intp the gap from the blowoff opening formed
inthe side nail ‘su‘rf’ace.. of the gap, the gap is cooled, so
that 1t is\possible\tofurther éuppresstheburning.

In the above-mentioned division wall,_by blowing the.
cooling air 1into \the gap from the bl.owaf opening formed
in‘the seali‘ngmember, thegapis-éooled; sothatitis poss-ible.
to.further suppress the burning.

According to the shroud of a gas turbine\"of another"

aspect of the present invent-ion', ‘since the front end portion

- oftheshroudis formedat an angle,l the coolingairdischarged

frpm the opening of the cooling air passage of the division

23
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ring will not come into\'coliision with the front erid pertion |

ot \the sh;:oud but flow along theinclined front. end po'rt"ioh |

of the shroud to 'f‘or_m-‘ a protecting film at,'this front end
- portion, thereby protecting from the h'eat of ‘the high .
5 temperaturegas and preventing burning.‘ ,
. ' Although the invention has been described with re spect
to a specific embodiment for a complete and elear diSclosure,‘
the appended claims are not 1.:0' be thus\\ limited but are to
be c‘onstrueda\s embedying ell modifications\\ andaiternative
10 ,c‘Qnstrﬁctions that may occur to"on_e. skilled in the art which'

fairly fall within the-basie‘teaching:herein set forth.

24
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WHAT IS CLAIMED IS:

1. AdiviSion wall of a.gas-turbine,“comprising:
a_plurality.of\divisien wall sections connected in
the direction of arraegement'of;blade df the gas turbine
5 and forms .a wall surfece havin\g-a roughly 'c_'ircular Cross
.'sec.tion as a whole, the division w.al\l ee-ctions being fixed
to an euter end Or an inner-end.of a respeetiveblade of
~the gas turbine, er' \being arranged whiie interpesing a
- predetermined space betwee’n the outer end \ef the respeCtive '
10 blade to forma passagewall for high temperature gas together

'with a blade surface of the respective blade; and
a gas flow restricting structure WHich prevents the
o high temperetur‘egas from passing th‘rough a gap formed at
a:connecting portion between the d-ivision.wall sections in
15 a flowdirection of the high temperature gas from an opening .

on the upstream side of the high temperature gas$ in the gap.

2.  The diVisien wall according to claim 1, wherein the
blade is a stationaryblade and the divisionwall is a shroud.

20
3. The division 'wall according to claim 1, wherein the

blade is a moving blade and the division wall is a platform.

25
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4. ' The division wall according to claim 1, wherein the

blade is a moving blade and the division wall is a division

_ring provided in a compartment while interposing a certain

~ space between a tip end of the moving blade.

5.  The division wall -according to cla.im 1, wﬁerein the
gas Flow restricting structure is a sealing membér formed
into a projection shapefillingthe gap so as to preVént
the high temperature gas from leaking outside the passage

wall.

6.  The division wall according to claim 1, wherein the

~gas flow restricting structure is a shielding panel which

closes the opening on the upstream side of the high '

-temperatuxe:gas in the gap.

7.  The divisio-n wall according to claim 1, wherein the
gas flow rgs-tricting structure is such that a" ship lap with
respect to the flow direction 1s formed on at least the
upstream side‘ of the high temperature gas in the conn‘ecting |

pQrtion of-the‘division wall séctions.

8.  The division wall according to claim 1, the division

wall further c;ompri.sing"a cooling air blowoff structure for

blOwing cooling air into the gap.
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9. The division wall according to claim 8, wherein a
blowoff opening for blowing the cooling.air iS-fOrmed in

a side wall surface of the gap.

10. The division wall according to claim 8, wherein.a
blowoff passage for blowing the cooling air is formed in

the sealing mempber provided in the gap so as to prevent the

~high temperature gas from leakjing outside the"passagé wall. '

11. A shroud of a ga‘si turbine, comprising:

a division ring érovided in'. a compartment while
interposing a cettain Space between .a tip end of a moving
blade of the gas tﬁrbihe, a stationary-blade is provided
on the back side of the .mo\ving blade, and a cooling air passage_
for -cboling the di,vision'; ring is formed in the -division ring,

wherein a front end portion of the shroudopposing
to an Opening' of the back side of the coo]‘.ing.airx passége

1s formed at an angle so that an air film is formed at the

front end portion by the cooling air blown from the opening. .

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents

27



CA 02366717 2002-01-08

1717

el - 3

Pl A (YYD, MO N

W

WYitte =

el gV

;
4
<

.\

e

Py

.~

Venq e

b .

Srragrdopnre . b e e
: §
.« = . i P - rl

s e AN L

.
-
v

~

S

. ey g
1 B
L

v N
.. ' .) ! : [ .
» o . ; 5 SOy . . . 3 Nk
" L e e e T e W R N W S, P S ks e 3

B 3T iy c e a b B A At tete s e o .

=35

o

o \‘.
A0 LV, ot

s

SRS

Z oo
Sy

d0S553ddiNOD

Ol
ANI8dNL SV




CA 02366717 2002-01-08

2711

MOVING BLADE
, 42

| SIDE END SURFACE
4 3a

AlrcAn

PR 4 L
" g o P,

H“-"----.:”““““V#*-"--'“”-s
-

%%

13

-
*
» o
-, o
v

£y Y

%Y
s

F s
@ o
» e
-

%\

HE\QH 45 SEALING
MEMBER
TEMPERATURE 2
43 GAS V3

PLATFORM PURGE AIR



CA 02366717 2002-01-08

3/11

iIPe 4.2 42 ~_|

BLOWOFF
OPENING

COOLING AIR  43b
PASSAGE

43¢

COOLING

AR |
Vi 0

A
1 : g
: 5 i
> ) :
N / ; '
; % 2] : ;
& Van) A ; ’
& " ' ;
. = o * rd - . A .
A . : , ~ . Dby . - Q - . -0 o N Ay - J g " v
: g ; ‘ > . gy~ 4 T g R s , ) TS R . g - .
Y ' 4 p ' y : -y . ' | / . - : . . ‘ -
3 - . g o d p 4 : . -.'~ . iy . S. ' : d 4 p 4 F . .
d o g N 4 o , 3 . \' » - b .‘.
o v, . . c L 4 v h A . U . d '] L/
F. d 3 p 4 y <3 ) g p J
4 d ' . 4 . e 2 o, & 37 . " L " N .
. 4 . . ~ ~ -
4 [ o ¥ 3 . s
A . A 3 \
; ' ’ ks ] 2
A 4 o ) 3 . " W > _ ' ) (d
’ \ 2
. ' , . |
: - n 3
\ 4
: . : ’ 3 *
J A e a 4 3 -
F » O - ko A
h (7 -~
4 - 4 4 4 4 G

4
A

/{_/\'\'\\\\\\'\\\\A/

-' 45
43 43a 43



CA 02366717 2002-01-08

LR 4

4/11

-
v
e A b A

o
z-

A,
FYRS

Cx

5 s

. ~45a BLOWOFF
‘ T PASSAGE

£ VAalE (S

,.-
Ny

RS

A

)

o

N

’
b

V3 PURGE AIR



CA 02366717 2002-01-08

5/11
™
432
1
} «
f i
] N
S, S ,_-_.,,,._:',;,3: ’J”,,__-.,_,__
1 - ¥ .p’
1 .,," .7
J" 'L'

50
SHIELDING
FANEL -



CA 02366717 2002-01-08

6/11

| 50 \ \ |

ISV R W m o W T TR A M W WL e YR e R Y e W e
d.d.ﬁ.\-“qw-uuunwm.suuu‘w%‘.
2

Ili‘k




CA 02366717 2002-01-08

/11

42

-W---*nﬂ-ﬁ-s

N—y

4.2

V1 . 51
V2 SHIP LAP 43

43



CA 02366717 2002-01-08

8/11

42

-4.38




CA 02366717 2002-01-08

9/11

COOLING AIR ANGLE OF
PASSAGE “
o cooLiNGg  INCLINATION
/ AlR « FRONT END PORTION
Va | 49a
DIVISION i
RING \\ . 1 49 OUTER SHROUD
46 | ] ! - W

N7 47 STATIONARY
l BLADE

INNER SHRCUD

403 \{’4

49a




CA 02366717 2002-01-08

10/11

MOVING BLADE
/ 4.7
// SIDE END SURFACE

- - 43a

V1

- HIGH ::' 2 45 (2 AP ‘\‘
/ TEMPERATURE ' SEALING HW ~
GAS 44a MEMBER IGH_ A
by \ TEMPERATURE V1
PLATFORM UPeTRE A i VA GAS FLOWING
DE
SURGE THOROUGH GAP

AlR



CA 02366717 2002-01-08

11/11

COOLING AIR ,
PASSAGE FRONT END
464 PORTICN
| 49a
DIVISION | OUTER
RING | . 49 SHROUD
Sl Y

g )
“mﬂmm-.m-‘mm

47 STATIONARY
BLADE

48
INNER SHROUD



COMPRESSOR

GAS TURBINE
10

COMBUSTOR é
30 TURBINE

é/ 43 40

"R,




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - abstract drawing

