M CRO Cl RCU T PLATFORM STATEMENT OF GOVERNMENT | NTEREST [ 0001] The
Governnment of the United States of Anmerica nay have rights in the present
invention as a result of Contract No. F33615-02C- 2202 awarded by the U. S.
Departnment of the Air Force. BACKGROUND OF THE I NVENTION (a) Field of the
I nvention [0002] The present |nvent|on relates o an inproved turbine
engi ne conponent having a m =R U ol PHY t he pl atformof said

t urbi ne engi ne conponent. (hb) Prlor Art [00031 Present configurations for
the airfoil portion of a turbine blade do not use dedicated cooling to
relieve platform distress, particularly at the edges. As a conseqguence,
severe oxidation and er®$FATEMENT UWQRE GOVERSMEDeINTERRET pl atform This

oxi dation and erosion can lead to cracking which affects the turbine blade

struct ur gloloy1]Pl ahé osBvEeraekst t 6t he URI 0PAJSE £t £OVBE dsmbhecal nkoi hatkl | et
and link up mnth ot her cracks originating fromother high stress

concent gL 2803 nOb ke Al Ligidncand, the Phad armoalanging we flow

areas bet en a acen atforns to deal OXI ation and erosion

F33615-02C-2202 awarded by the U.S. Department of the Air

Force.

BACKGRCUND OF THE INVENTICN
(a) Field of the Invention
[0002] The present invention relates to an improved turbine
engine component having a micro-circuit for cooling the

platform of said turbine engine component.

(b) Prior Art

[0003] Present configurations for the airfoil portion of a
turbine blade do not use dedicated cooling to relieve platform
distress, particularly at the edges. As a consequence, sgevere
oxidation and erosion occurs at the edge of the platform.

This oxidation and erosion can lead to cracking which affects
the turbine blade structurally. Platform cracks tend to
propagate towards the airfoil fillet and link up with other
cracks originating from other high stress concentration areas
on the airfoil and the platform. Enlarging the flow areas

between adjacent platforms to deal with oxidation and erosion



1 provides a way for parasitic | eakage air to affect adversely the intended
performance for the engine. [0004] One way to resolve these limtations,

wi t hout changing the airfoil design is to introduce nore cooling flow which
in turn affects the overall engine performance. Since this configuration

is not accept.abl e, a new configur.ation design i.s .reqused Ideally this
new conf iFJuratton sHoul Oﬁotpq% rlgé‘sceqet%ea ooa\lérnttq Iaa;%vg%cgcr %chg lfsné/gl.y SUMVARY
OF THE | NVENTI ON [ 0005] Accordingly, it is an object of the present

i nvent i orf & o 1rdASte BERRABIRE el thd tofithélit- havi ng a new confi guration
desi gn whi ch achi eves high thermal convective efficiency, high film

cover age, [0t ]hi ghecweli hg resperei vhpssslipobasione. i wighpurt RBRNEBRECt oOf
the present invention to provide a turbine engi ne conponent which in the
regi on oftlteheaniyflcatlf atenikas i subsitramddlce eshiet icarliimareiladw tvdnpest aimr e
gradients and an increase in thernmal fatigue life. [0007] The foregoing

obj ects angratd@idad Bhd e 4 negieRgiRne- conpenent ofidde yesent

invention. [0008] In accordance with the present invention, a turbine
configuration is not acceptable, a new configuration design is

required. Ideally, this new configuration should not increase

the coolant fleoew for cooling.

SUMMARY OF THE INVENTION
[0005] Accordingly, it is an object of the present invention
to provide a turbine engine component having a new
configuration design which achieves high thermal convective
efficiency, high film coverage, and high ccoling
effectiveness.
[0006] Tt is a further object of the present invention to
provide a turbine engine component which in the region of the
platform has a substantial reduction in metal temperature
gradients and an increase in thermal fatigue life.
[0007] The foregoing objects are attained by the turbine
engine component of the present invention.
[0008] In accordance with the present invention, a turbine
engine component broadly comprises an airfoil portion having a
pressure side and a suction side, a platform adjacent a root
portion of the airfoil portion, the platform having a leading

edge and a trailing edge, and



engi ne conponent broadly conprises an airfoil portion having a pressure
side and a suction side, a platform adjacent a root portion of the airfoi
portion, the platformhaving a | eading edge and a trailing edge, and 2
nmeans Wi thin the platformfor cooling at |east one of a platform edge

adj acent the pressure side of the rfoil ort|o the tr |I|ng edge.
[ 0009] AR ik &fsnec tPel%fEﬂ%“ ﬁ%dﬁ 161 Br oG (e ptestnt
i nvention, as mell as ot her objects and advanta es attendant thereto, are
set out iHatHeFbI9dis melidstedl ddic dBRETPIE o Sh Pl Hractionisainyi ng dr awi ngs
wherein Iike reference nunerals depict |ike elements. BRI EF DESCRI PTI ON OF
THE DRAWNGS {0 (0]1d Rl tiraillliust reaigss. a turbi ne bl ade use in a gas turbine
engine; [0011]] FIG 2 is atop view of a platformportion of the turbine
bl ade wi toonglavayhper eoaslshow tlet iechbcedreuieupl st fokmt BE phesent
invention; [0012] FIG 3 is a sectional view of a portion of the platform
of FIG 2Z,shQWdg dheid et forydine Sucidipn sige PLroid ddedidages
attendant thereto, are set out in the following detailed
description and the accompanying drawings wherein like

reference numerals depict like elements.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] FIG. 1 illustrates a turbine blade use in a gas turbine
engine;
[0011] FIG. 2 is a top view of a platform portion of the
turbine blade with cutaway portions showing the micro-circuits
of the present invention;
[0012] FIG. 3 is a sectional view of a portion of the platform
of FIG. 2 showing the inlet for the suction gside micro-
clrcuit;
[0013] FIG. 4 is a sectional view taken along lines 4 - 4 in
FIG. 2;
{0014] FIG. 5 is a sectional view of a portion of the platform
of FIG. 2 showing the inlet for the pressure side micro-
circuit; and
[0015] FIG. 6 is a sectional view taken along lines 6 - 6 in

FIG. 2.



[0013] FIG 4 is a sectional viewtaken along lines 4 - 4 in FIG 2; [0014]
FIG 5 is a sectional view of a portion of the platform of FIG 2 show ng
the inlet for the pressure side mcro- circuit; and [0015] FIG 6 is a
sectional view taken along lines 6 - 6 in FIG 2. 3 DETAILED DESCRI PTI ON OF

I Tustrates a TUPOND BEAGEE0 T 68 Jets A OR0 COP e, The

turbine bl ade 10 _has a fir tree 12 for joining the blade_.to a rotating
menber suktPLR) aREESKTiRA BPFf 6P Ep6r BFeHiRgShalitiy & *rOYETPELEESoR 16 and a
tip 18, and a platform 20 having an_ underside 22 and an upper surface 24.
The ai rf diurlpiore iokpda Lhdy g amfichgiledyad s, turking |snpingige Pige a
pressure side 30, and a suction side 32. The platform 20 has a | eadi ng edge
or frontturim3d blaade aid ihegs edgeiortadd I3 i3, j @ipires stite siade wsge 38,
and a suction side edge 40. The turbine blade 10 also has a pocket 42

adj acent dweytundemeditfe 221 @8h the platdior mn 40ir il eddttGod, 1 O Shows one
pocket 42, there is a correspondi ng pocket on the other side of the turbine

bl ade root portion 16 and a tip 18, and a platform 20 having an

underside 22 and an upper surface 24. The airfoil portion 14
has a leading edge 26, a trailing edge 28, a presgssure side 30,
and a suction side 32. The platform 20 hags a leading edge or
front rim 34, a trailing edge or aft rim 36, a pregsure side
edge 38, and a suction side edge 40. The turbine blade 10
also has a pocket 42 adjacent the underside 22 of the platform
40. While FIG. 1, only shows one pocket 42, there is a
corregponding pocket on the other side of the turbine blade
10. During operation, the pockets 42 typically receive
cooling air which is bled from a portion of the engine such as
the high pressure compressor.

[0017] Referring now to FIGS. 2 - 4, a first micro-circuit 50
is provided within the platform 20 between the suction side 32
of the airfoil portion 14 and the platform trailing edge 36.
The micro-circuit 50 igs L-shaped, although it may have any
other suitable configuration as needed. The micro-circuit 50
has a first leg 52 which extends between the suction side 32
and the pressure gside edge 38 and a second leg 54 which

extends parallel to and along the trailing edge 36.



10. During operation, the pockets 42 typically receive cooling air which is
bled froma portion of the engine such as the high pressure conpressor.
[0017] Referring nowto FIGS. 2 - 4, a first mcro-circuit 50 1is provided
within the platform 20 between the suction side 32 of the airfoil portion

Lo and the gl apm el ngﬁga% 36. s The WL GLg- chrguil, 50115 Lyshaped

al t hough cont |gura I'on as néee

m cro-circuit 50 as a first 52 whi ¢ ds ween the suction side
32 and tie i RIS é)c]‘g?ée %oFQa %’fgctg}‘?d Hq@gtgﬂrwfbrﬁn YRR
parallel to and aloﬁgtthe trailing edge 36. 4 [0018] The mcro-circuit 50 is
provi ded BAQeH P i9Rehitas ait ctengifg leﬁeefh gt HeQihderee@ee2 22 Hf  tHee

pl atform 20 and which receives cooling air (engine bleed air) froma pocket

42. The micro-cirauit B0 =lso Hees aam outlladt B8 wihicdh is loosteat on the
upper surface 24 of the platform 20 and which blows cooling air over the

trailing gager 3ur e eraly tHh el RIrd @ mnthd the utd Biwd & &@scing ake the
formof a slot. The inlet 56 is preferably |ocated about a distance from

the frontyin 34 Qe ftrz%mﬁql%%dg%%ﬁ. the-shandly e Pl alfar gl {gomits

front r|n134 toits aft rim
the outlet 58 each take the form of a slot. The inlet 56 is

preferably located about a distance from the front rim 324 of
from 60 to 70% of the span of the platform 20 from its front
rim 34 to its aft rim 36.

[0019] A cooling fluid passageway 60 extends from the inlet 56
to the outlet 58 and has a distance D. 1In a preferred
embodiment of the present invention, the cooling fluid
passageway 60 has a height H in the range of from 15 to 25
mils. In a preferred embodiment of the present invention, the
H:D ratio should be 1 or higher. If the H:D ratio is lower
than 1, the features used to provide cooling are less
effective.

[0020] With regard to increasing cooling effectiveness,
incorporated within the micro-circuit 50 and within the
platform 20 are a plurality of pedestals 62. The pedestals 62
are preferably staggered sc as to create a more turbulent flow
which increases the cooling effectiveness.

[0021] At the outlet 58, the pressure should be at least 3%
greater, and preferably at least 5% greater, than the sink

pressure of the turbine engine component in this region.

5



[Q019] A cooling fluid passageway 60 extends fromthe inlet 56

to the

outlet 58 and has a distance D. In a preferred enbodinent of the present
invention, the cooling fluid passageway 60 has a height Hin the range of
from15 to 25 mls. In a preferred enbodi nent of the present invention, the

H D ratiqﬁgggﬂiSR%Pe%rgﬁghkghgiGS!f2th§ F%%ér ti .gécéﬁggéafka??ﬁ%tugge

f eat ur es r ovi de

i ncreasi ng cooling effectiven

cooling are’' less "efféctive.

regard to

orated within the mcro-circuit 50

ss, . incor
and wi t higlY tife FPMESF srihBe £ roan"lot?;}) of HESGan g8 CrhiE Pedest al s
62 are preferably staggered so as to create a nore turbulent flow which
i ncr ease$ He @sBilitigrefredagaretdiss sUydorn sade B @t Itde 58.rfdel pressure
shoul d be at |least 3% greater, and preferably at |east 5% greater, than the
sink pressuriemnfl4 kead e meicnigmedgspdnerdt tihe tdiiag freegi.on. THe [ 00221
Referring to FIGS. 2, 5, and 6, a second mcro-circuit 80 is formed within
t he pl at feygBndD ribie -s€6eAd tis®r QG leUiinl <80 825 POIHd athdeatanern dhesf
suction side 32 of the airfoil portion 14 and the suction edge 40 of the

g:c atfor mynENg,1 R 28 Gy G Sl R0 dasaatd NlLLBZ RN Jdie Mndarside 22

24 of the platform 20. Both the inlet 82 and the outlet 84

preferably take the form of a slot.

[0023] The inlet 82 preferably is located at a distance from

the front rim 34 of about 33% to 50% of the gpan of the

platform 20 from the front rim 34 to the aft rim 36. The

micro-circuit 80 has a cooling fluid passageway 86 which

extends a distance D from the inlet 82 to the outlet 84

Within the fluid passageway 86 is a means 88 for preventing

hardware distress, which distress preventing means 88

preferably takes the form of an elongated island spaced

from

the sidewalls 90 and 92 of the fluid passageway 86. The

distregs preventing means 88 preferably has a leading edge 94

which is located from the inlet 82 by a distance which is 50 -

60% of the distance D. The thickness of the distress

preventing means 88 should be about 40% of the width W of the

fluid passageway 86. The distress preventing means may have

any suitable length.

[0024] The outlet 84 is preferably oriented to blow cooling

air onto the platform in a region adjacent the edge 40,

particularly in the region of the fillet 23 where cracking may
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the platform 20 and an outlet 84 which is on the upper surface

24

of the

platform 20. Both the inlet 82 and the outlet 84 preferably take the form
of a slot. [00231 The inlet 82 preferably is |ocated at a distance from the
front rim 34 of about 33%to 50%of t he span of the platform20 fromthe

front r|m34tot eaft 1 CI.0
passageway 7 BB whi {' ten sregi éjr%énee foﬁfomﬁ%héj “hi % r}?éS%l&ethlt

Sf‘strﬁvsih'n%t@wi ”'aségd S @?ﬁy.t% R dRBE Yort die IS

cracki ng ‘may 6

Cg,gflwd

e ‘out | et

gfh?har dwar e
T ofn of
an el ongated island spaced from the sidewalls 90 and 92 of the fluid
passagewdiP & MiHe - difst RefOus eIt iGTg e as B ekl haar a | eadi ng
edge 94 which is | ocated fromthe inlet 82 by a distance which is 50 60%
of the disstesmatee .D. Fri e, c kfes s stuhre ditsthtes outprady 6t i stgpudslise 88 shoul d
he about 40% of the width Wof the fluid passageway 86. The di stress
prevent i N@ga@arrs Mynd@e: fearmbisuidtallea d ey h.gfl024d thhe ot et 84 is
preferably oriented to blow cooling air onto the platformin a region

adj acent JihesLAge A0 enPAiH A K dihadedion of the fillet 23 where

[0025] TIn order to achieve the objectives of the present

invention, it is desirable that the pressure at both of the

inlets 56 and 82 be in the range of 55 to 65% of the pressure

at the engine compressor station (P;) which has the point of

highest pressure. It has been found that using the micro-

circuitg 50 and 80 of the present invention, one can achieve a

pressure at the outlet 58 in the range of from 30% to 40%

)

and a pressure at the outlet 84 in the range of 45% to 55% Pj.

It has also been found that one can achieve convection

efficiencies of 40% to 50%, which is far better than the

convection efficiency of 10% to 15% which may be achieved with

other designs not having the micro-circuits of the present

invention.

[0026] PFurther advantages attendant to the present invention

ig a substantial reduction of metal temperature at the edgesg

36 and 38, thusg increasing oxidation life by a factor of at

least 2X and eliminating platform edge distress.

[0027] In a preferred embodiment, the micro-circuits 50 and 80

have a constant metering section throughout to effectively

reduce pressure from the microcircuit inlets 56 and 82

7



occur. In a preferred enbodi nent of the present invention, the fluid
passageway 86 has a height Hin the range of from15 to 25 mls. As before,
the ratio of H: D should be 1 or greater. Further, the pressure at the
outlet 84 should be at Ileast 3% and preferably at |east 5% greater the

sink pressyre .n the reqon m%fcllo@%r%%ilta‘ﬁ% i% [5%2%% Ib[{heo{%g{e%tﬁie@%lr 2eky

t he obj ectives © e present ~invention, sira ssure
at both of the . inlets 56 and 82 be in the range of 55 to 65%.of the
oressur e TR REAEgiohd % opitdiss OF CHORdr (a)” G B THRB P01 nt of

hi ghest pressure. It has been found that using the mcro- circuits 50 and 80
of the pESFERiIRFemd &% téheidartaciiley §%d R sureenitaHe RAIIE 58 in
the range of from30%to 40-'. P3 and a pressure at the outlet 84 in the
range of #5%.t wiE5% A3 praferadlat sion bden dagwed athatrand cdk dohi®vaEs s
convection efficiencies of 40%to 50% which is far better than the
convecti @t effd aireficie ofi Q%W @ tl ¥ 0adiiceh 2may. bevsachievad svdh tiod her
designs not having the mcro-circuits of the present invention. [00261

Further aduantngas ald endan)- di8-dfiq PrRserind MBI oS 1 fubst anti al
reduction of hetal tenperature at the edges 36 and 3B, thus increasing

OX'dat'0%&&J§%ﬂ¥édﬁéf¥§é¥iﬂ§ 5gnvective efficiency, reduce metal

temperature gradients, and increase thermal fatigque life. The
micro-circuits 50 and 80 also increase coolant heat pick-up.
As a result, there is an increase in coolant temperature,
which results in the increased convective efficiency.

[0028] The slot outlets 58 and 84 are beneficial in terms of
providing high cooling film coverage. This enables the
platform edges 36 and 38 to be protected from oxidation and
erosion.

[0029] While the present invention has been described in the
context of a turbine blade, the micro-circuit cooling of the
present invention can be used in other gas turbine engine
components which require a platform to be cooled.

[0030] It is apparent that there has been provided in
accordance with the present invention a micro-circuit platform
which fully satisfies the cbjects, means, and advantages set
forth hereinbefore. While the present invention has been
described in the context of specific embodiments thereof,
other alternatives, modifications, and variations will become

apparent to those skilled in the art having read the foregoing

8



| east 2X and elimnating platformedge distress. (00271 In a preferred
enbodi nent, the mcro-circuits 50 and 80 have a constant netering section
throughout to effectively reduce pressure fromthe mcrocircuit inlets 56
and 82 7 respectively to the mcrocircuit exits 58 and 84 respectively. The
pedestal s, 62 i.n t.he m gro-ciyscuit 5Q,are preferably position sp as to

ef fecti vé%eifcr?&ipr!ftlé)lnh a%§§l?§t éLﬁ]tglé'dollécntls fﬁn%ﬁn%nc% & iesn%pliae er gbqsye in the
range of fromO0.15%to 0.35% of the engine airflow at station 2.5. As a
resul t ORI OGS (ATELI T 50, T arf HohiBVEIR gife
mcrocircuit cooling convective efficiency, reduce netal tenperature

gr adi ent $ro@ed sannceade thieempmedad gUainse. The mcro-circuits 50 and 80
al so increase cool ant heat pick-up. As a result, there is an increase in
cool ant tenperature, which results in the increased convective efficiency.

[ 00281 The slot outlets 58 and 84 are beneficial in terns of providing high
cooling filmcoverage. This enables the platformedges 36 and 38 to be
protected from oxidation and erosion. (00291 Wile the present invention
has been described in the context of a turbine blade, the mcro-circuit
cooling of the



present invention can be used in other gas turbine engine conponents which
require a platformto be cooled. [00301 It is apparent that there has been
provided in accordance with the present invention a mcro-circuit platform
which fully satisfies the objects, neans, and advantages set forth

her ei nbe Iﬂpgﬁﬁfﬁﬁi present invention has been described in the context
of specific¢ enbodinents thereof, other alternatives, nodifications, and
variations will becone apparent to those skilled in the art having read the
foregoing 8 description. Accordingly, it is intended to enbrace those
alternatives, nodifications and variations as fall within the broad scope
of the appende®ad &Vbing \RAQMNES QUEVEDY SOMPTIBIgKEE: t ur bi ne engi ne
conponent conprising: an airfoil portion having a pressure side and a
suction side; a platform adjacent a root portion of said airfoil portion,
said platformhaving a | eading edge and a trailing edge; and nmeans within
sai d pl at f or marpraiea@iiingaatt iceastavaiey &f pressure side and a suction

side;

a platform adjacent a root portion of said airfoil
portion, said platform having a leading edge and a trailing

edge; and

means within said platform for cooling at least one of a
platform edge adjacent said pressure side of said airfoil

portion and said trailing edge.

2. A gas turbine engine component according to claim 1,
wherein said platform cooling means includes a first micro-

circuit within said platform adjacent said suction side.

3. A gas turbine engine component according to claim 1,
wherein said first micro-circuit has an L-shape with a first
leg extending along said suction gide and a second leg
extending in a direction parallel to said trailing edge, an
inlet on an underside of said platform and an exit on an upper

surface of said platform.
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pl at f orm edge adj acent said pressure side of said airfoil portion and said
trailing edge. 2. A gas turbine engine conponent according to claiml,
wherein said platformcooling nmeans includes a first mcro- circuit within
said platform adjacent said suction side. 3. A gas turbine engi ne conponent

according to,claim1, . .wherein said first mcro-cjrcuit has .an.l-shape with
a first %I'eg Aeﬁgta“gn(T:fil‘lr‘}fg}j:’léfleorfia'(j1 Said cs(:)lrjnﬁolnoer?tsiafecoé:ﬁidm;usteococra]lfll%ég}’ ext endi ng
in adrection parallel to said trailing edge, an ipnlet on an underside of
sai d pl atff“‘th%e&ﬁ(‘foéwréﬁltngoﬁ d “d'&pé%assg’tﬂﬁf“%éfe S Jd“%ltgﬁcfnbrsfﬁl 0 4. A gas
t ur bi ne engi ne conponent according to claim3, further conprising a fluid
passagewdyt ekt &disag o eomtsang & mlewrald tyaiaf eqadesivd s vpi tid) 934 bf
pedestals within said fluid passageway for creating a turbulent flow within
said pasSagewaysshaeNayas drurdyiese igggion e wededreditng taw ot igilmml, sastter ei n sai d
pedestal s are staggered and said passageway extends a distance D fromsaid

inlet tops@isheeuizhet and has a height H and wherein the ratio of HDis
greater than 1. 6. A gas turbine engine according to claim3, wherein said

5. A gas turbine engine according to claim 4, wherein said
pedestals are staggered and said passageway extends a distance

D from said inlet to said outlet and has a height H and

wherein the ratio of H:D is greater than 1.

6. A gas turbine engine according to claim 3, wherein said
first micro-circuit has an inlet pressure in the range of 55
to 65% of the pressure at the engine compressor station (Ps3)
which has the point of highest pressure and an outlet pressure

30% to 40% Ps.

7. A gas turbine engine according to claim 3, wherein said
first micro-circuit has an outlet pressure which is at least

3% greater than sink pressure adjacent said ocutlet.
8. A gas turbine engine according to claim 3, wherein said

first micro-circuit has an outlet pressure which is at least

5% greater than sink pressure adjacent said outlet.

11



first mcro-circuit has an inlet pressure in the range of 55 to 65%of the
pressure at the engi ne conpressor station (P3) which has the point of

hi ghest pressure and an outlet pressure 300-. to 40% P3. 7. A gas turbine
engi ne according to claim3, wherein said first mcro-circuit has an outl et

pressure whi gh j | t % ar eat er._ {. i ressur, [ . sai d
outl et. 3 A%gggit l;%r ribﬁgl%eﬁé%r%é%a%%gr cﬁcﬁgl@g%cw%%ngi’m“g}%dénﬁg%gdléfi rst

m cro-circuiit. has an outlet pressure which is at |east 5%greater_ than sink
pr essur e B HCE GRS GIRTEEESL £ &R DT BiTeE BHdi H@ﬂ%ﬂbr%ﬁ% to claim
1, wherein said cooling nmeans conprises a second mcro-circuit wthin said
pl at f or MRBREERIh §HENESY PAFasTeSRie sk Wwie Hide af f31d $igrieoh and
an edge of said platform 10. A gas turbine engine according to claim?9,

wher ei n gaimt icgeeowd an edgeciafcwiaichgd anfdmi.et on an undersi de of said
platform an outlet on an upper surface of said platform and a fluid
passageway extendi ng between said inlet and said outlet and wherein said
outl et of said second mcro-circuit is |ocated adjacent a trailing edge of

sai d airfigj | ROLLOR AR nd RITAMC RS LAY & le1alind J,1 Wielrbigl ween; sai d
pl at f orm and
second micro-circuit has an inlet on an underside of said
platform, an outlet on an upper surface of said platform, and
a fluid passageway extending between said inlet and said
outlet and wherein said outlet of said second micro-circuit is
located adjacent a trailing edge of said airfoil portion and

introduces cooling air at a fillet between said platform and

said trailing edge.

11. A gas turbine engine according to claim 10, wherein said
second micro-circuit has an inlet pressure in the range of 55
to 65% of the pressure at the engine compressor station (Pa))
which has the point of highest pressure and an outlet pressure

45% to 55% P,
12. A gas turbine engine according to claim 10, wherein said

second micro-circuit has an outlet pressure which is at least

3% greater than sink pressure adjacent said outlet.

12



said trailing edge. 11. A gas turbine engine according to claim 10, wherein
said second mcro-circuit has an inlet pressure in the range of 55 to 550
of the pressure at the engine conpressor station (P3) which has the point
of highest pressure and an outlet pressure 45%to 55-08 P3. 12. A gas

turbi ne gngi ng %%%O%Lr%gnteg ealpﬁ}ne@a;a%co%&gé%os%l in® QGPNGHE,GL5Q; Gl Gyl t has

an outl et "pressare which'i ater than sink pressure adjacent
said outlet. 12 13. A gas_t. r%%Pe engin ccording to.claim 10, g@erein sai d
second nFEFEE) PAGEE A it lolref P Mid e AR S it Tbast *t5obittat er
than sink pressure adjacent said outlet. 14. A gas turbine engine according
to cl ai mMEOITRREEE HNe F17¥ePEREF LS GITiEnt Svds! M€Y or preventing
hardware distress |ocated within said passageway between said inlet and
said outlet, said hardware distress preventing neans being spaced from
sidewal I s of said passageway and having a | eading edge which is |ocated
from sai d4i.nl et ghy audidtheneegiec hdordo tte GA%ief iche wheateanc esanfd sai d
passageway. 15. A turbine blade for use in a gas turbine engine conprising:

gecond micro-circuit has means for preventing hardware

distress located within said passageway between said inlet and

gaid outlet, said hardware distress preventing means being

spaced from sidewalls of said passageway and having a leading

edge which is located from said inlet by a distance which is

50% to 60% of the distance of said passageway.

15. A turbine blade for use in a gas turbine engine

comprising:

an airfoil portion having a pressure side and a suction

side;

a platform adjacent a root portion of said airfoil

portion;

a first micro-circuit within said platform positioned
between said pressure side of said airfoil portion and a
pressure side edge of said platform, said first micro-circuit

having cooling £luid flowing therethrough; and
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an airfoil portion having a pressure side and a suction side; a platform

adj acent a root portion of said airfoil portion; a first mcro-circuit
Wwithin said platform positioned between said pressure side of said airfoi
portion and a pressure side edge of said platform said first mcro-circuit
having cooling fluid flawi.ng t.herethraugh; and 13 -.a.second m.cro-circuit

W t hi g sai d p%atsfegrorﬂ S‘sjictriog_r%dfc%é_‘t \}\V/elggusnaisdals%cﬁ]iaotnte%lf%ep%ﬁlctsﬁ?n CEai rfoil
and an aft rimof said platform said second mcro-cjrcuit_having cooling

fluid fREERE™ Feriét MGtgen £5.9% Yturtiiie PR acett dithgitlo Taih 15,
wherein each of said first and second mcro-circuits has an inlet for
recei vi ngadebplad faryl.d 9adchtsmr o a1 Anrdetisigel tofhasaing gk g nf el each
of said first and second micro-circuits has a slot outlet for exhausting
cool i ng fAlwwd nontedeare thppergh .surf ace of said platform 17. A turbine bl ade
according to claim 16, wherein said slot outlet for said first
mcro-circuit exhausts said cooling fluid onto a trailing edge of said

pl atform and sai d sl ot

16. A turbine blade according to claim 15, wherein each of
said first and second micro-circuits has an inlet for
receliving cooling fluid located on an underside of said
platform and each of said first and second micro-circuitg has
a slot outlet for exhausting cooling fluid onto an upper

surface of said platform.

17. A turbine blade according to claim 16, wherein said slot
outlet for said first micro-circuit exhausts said cooling
fluid onto a trailing edge of said platform and said slot
outlet for said second micro-circuit exhausts said cooling

fluid onto a trailing edge portion of said airfoil portion.

18. A turbine blade according to claim 16, wherein said first
micro-circuit has means for creating a turbulent flow within a

passageway extending from said inlet to said slot cutlet.

19. A turbine blade according to claim 18, wherein said
turbulent flow creating means comprises a plurality of

staggered pedestals within said passageway

14



outlet for said second mcro-circuit exhausts said cooling fluid onto a
trailing edge portion of said airfoil portion. 18. A turbine blade according
to claim16, wherein said first mcro-circuit has nmeans for creating a
turbulent floww thin a passagemay extending fromsaid inlet to said slot

outl et 39 Al yibiebhads agsording gfty |08 WhRLELI sal g t urbul ent

fl ow credti'ng nmeans conprlses a4 plura aggere pedestals within
sai d passa 14 20. A turblne bl accordin o claiml6, erein said
second nFEFERE FEGFE TSR IR GF Fa LB G O L F P ot ¢
said slot outlet and wherein neans for preventing hardware distress is

| ocat ed WicfKi And&itd tA §icd d pASfagekdypt P5d wherein means for

preventing hardware distress is located within said fluid

passageway.
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