DI RT SEPARATOR FOR GAS TURBI NE Al R SUPPLY BACKGROUND OF THE | NVENTI ON Thi s
application relates to a dirt separator positioned in the path of a radially
5 outer cooling air supply for gas turbine engi ne conponents, and wherein
the dirt separator ensures that heavier dirt-laden air is not passed
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this dirt fromthe radially outer air, such that the air delivered to the
various conponents of a gas turbine engine is cleaner. 20 SUMWARY OF THE
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temperatures, thermal stresses, etc.

Cooling air passes through cooling channels in the vanes, the blades, and in
various seals. The cooling air is supplied from a radially inner location within the
engine, and from radially outward locations. For several reasons, the air from the

15 radially outer locations tends to carry more dirt and impurities. In the past, this dirt
could clog small cooling channels in the components.

The present invention is directed to separating this dirt from the radially
outer air, such that the air delivered to the various components of a gas turbine
engine is cleaner.

20
SUMMARY OF THE INVENTION

In a disclosed embodiment, a dirt separator is secured within a housing for a
gas turbine engine, and in the flow path of a radially outer cooling air supply. The
disclosed dirt separator is generally vertex shaped, with an outer leg that is generally

25  solid, and an inner leg that is, for the most part, open. The dirt, which is heavier,
will tend to be at a radially outermost location in the air flow, and thus will move
against the solid outer leg. The cleaner air will move through the perforations in the
inner leg, and downstream to cool components such as vanes, rotor blades, blade
outer air seals, etc.

30 In disclosed embodiments of this invention, an opening may be provided in a
housing in an area adjacent to the outer leg of the dirt separator. This opening

provides access for a cleaning tool to periodically remove separated dirt.



will tend to be at a radially outernost location in the air flow, and thus
w Il nove against the solid outer leg. The cleaner air will nove through
the perforations in the inner |leg, and downstreamto cool conponents such
as vanes, rotor blades, blade outer air seals, etc. 30 In disclosed
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These and 8ther.features of the present invention can be best understood
fromthe f¥FORFNY specification and drawings, the following of which is a
brief description. 5 BRIEF DESCRI PTION OF THE DRAWNGS Figure 1 shows a
portion of a prior art gas turbine engine. Figure 2 shows a gas turbine

engi ne 3 ncor por ati ng tBRIENDASCREPTION OFEHE BRAWING§ure 3 shows t he
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A portion of a gas turbine engine 20 is illustrated in Figure 1. As shown, a
vane 22, rotor blades 23, and blade outer air seals 27, are positioned within the gas
turbine engine. Cooling air flow for the vanes 22, blades 23 and seals 27 includes

15  both a radially inner source 24 and a radially outer source 26. As known, a portion
of the radially outer air flow source 26 may be directed radially inwardly such as at
30 to the vane 22, and radially outwardly at 32, downstream toward the seal 27. The
inner supply 24 moves through openings (not shown) in a radially inner surface 28
of the vane 22, and from flow path 30 through openings (not shown) in a radially
20  outer surface 29 of the vane 22.

As is known, the air in outer path 26 tends to carry more dirt than the air in
path 24. The air in outer path 26 has been directed from an upstream diffuser. By
this point, centrifugal forces have forced heavier, dirty air radially outwardly. The
dirt in this cooling air can clog cooling channels in the components.

25 The present invention is directed in a large part to removing this dirt from the
air in outer path 26.

To this end, an inventive gas turbine engine 120 has the same basic structure
as the gas turbine structure in Figure 1. However, a dirt separator 130 is inserted
into the flow path 26. An outer leg 134 is generally solid, and defines a space 133 to

30  capture dirt. An inner leg 135 has a number of perforations 136 to allow the air flow

26 to move through the radially inner leg 135. An apex 161 of the dirt separator



i nner supply 24 noves through openings (not shown) in a radially inner
surface 28 of the vane 22, and fromflow path 30 through openings (not
shown) in a radially 20 outer surface 29 of the vane 22. As is known, the
air in outer path 26 tends to carry nore dirt than the air in path 24. The
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cooling chambers. In the past, this dirt may have clogged some of the smaller
cooling channels. The present invention thus provides the benefit of reducing or
15 eliminating such clogging.

Although a preferred embodiment of this invention has been disclosed, a
worker of ordinary skill in this art would recognize that certain modifications would
come within the scope of this invention. For that reason, the following claims
should be studied to determine the true scope and content of this invention.

20



10 The opening 142 is shown plugged in Figure 2 when clearing is not
occurring. The present invention thus provides a sinple way of renoving a
good deal of the dirt that is found in the radially outer air flow, prior
to that air flow reaching the cooling chanbers. In the past, this dirt may
have cl ogged some of the smaller ceplihgg channels. The present invention

t hus provides the benefit of reducing or 15 elimnating such cl ogging.

Al t hough a preferred enbodi nent of this invention has been disclosed, a

wor ker of rdiag&¥ §khjl inthis art would recognize that certain
nodi fi cati ons o WBREN AN AYPHPYHBS 'scope of this invention. For that

reason, the fol | pysiig sok@dufiing SRABLADGasd il £Rtdthedsiogr M ne the true scope
and content of this invention. 20 3 AIM5S 1. A gas turbine engine

conpri $ing: a hoebing sention cuphelingsad staienay sane andrseidamtitiag regfdut i ng rotor, 5
a turbine secti i ncludi.ng.said stationary vane, and said rotatil. rotor; at
least one of safideet 0FHary vafwRah gt rd 4REE 8P Peise MGviFbyT ded
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outer position in said housing; and a dirt separator positioned in a flow

pat h of sapasitraadnapidyhopsingrandooling air 10 flow, said dirt separator being
operable to renpve, inpurities.fromsaid radially,ous. cool i ai.r flow,
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inmpurities. 2. The gas turbine engine as set forth in claiml, wherein said
dirt separobipg @adlow, such that air moving downstream of said dirt separator, and toward

said at least one of said stationary vane and said rotating rotor carries less impurities.

2. The gas turbine engine as set forth in claim 1, wherein said dirt separator has
15 aradially outer leg that is generally solid to define a space to capture impurities, and
a radially inner leg that includes open space to allow air to flow downstream through

said inner leg.

3. The gas turbine engine as set forth in claim 2, wherein an opening is formed
20  in said housing to allow a cleaning tool to communicate with said space and remove

captured impurities.

4, The gas turbine engine as set forth in claim 1, wherein a radially inner flow

of cooling air also passes to said one of said stationary vane and said rotating rotor.
25

5. The gas turbine engine as set forth in claim 1, wherein a blade outer air seal

is positioned adjacent said rotating rotor, and said radially outer cooling air flow also

passing to cool said blade outer air seal.

30 6. The gas turbine engine as set forth in claim 1, wherein a plurality of bolts

secure said dirt separator within said gas turbine engine.



15 a radially outer leg that is generally solid to define a space to capture
inpurities, and a radially inner |leg that includes open space to allow air

to fl ow downstream through said inner leg. 3. The gas turbine engine as set
forth in claim2, wherein an opening is formed 20 in said housing to allow
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inpurities. 4. The gas turbine engine as set forth in claiml, wherein a
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to cool said blade outer air seal. 30 6. The gas turbine engine as set forth

in cl aim 1willepture dir apfl gaidiradiglhomnpioleg evill gbewitle Qe @f dir therethpaghat or wi t hi n
said gas turbine engine. 4 7. A dirt separator for being positioned in a gas
turbi ne engine, conprising: a dirt separator body including a radially outer

leg and a gadi aThy dirnB@ardtéidas sepifdrth Foéldint adivaklein S43d e4diAlBPoltaridgds| ess open
space than said radially inner leg, said radially inner l'eg having a

plurality gmegpdlsoidaces such that said radially outer leg 5 will capture
dirt, and said radially inner leg will allow the flow of air therethough. 8.
The dirt separator as set forth in claim7, wherein said radially outer |eg
is gereradly saldad turbihengific gamptisihi ne engi ne conprising: a housing
surrounding a stationary vane and a rotating rotor,
a housing surrounding a stationary vane and a rotating rotor,
a turbine section including said stationary vane and said rotating rotor;
said stationary vane being provided with a radially outer cooling air flow
from a location adjacent a radially outer position in said housing;
15 a dirt separator positioned in a flow path of said radially outer cooling air
flow, said dirt separator being operable to remove impurities from said radially outer
cooling air flow, such that air moving downstream of said dirt separator, and toward
said stationary vane carries less impurities;
said dirt separator has a radially outer leg that defines a space to capture
20  impurities, and a radially inner leg that includes open space to allow air to flow
downstream through said inner leg; and
a blade outer air seal positioned adjacent said rotating rotor, and said radially

outer cooling air flow also passing to cool said blade outer air seal.

25 10.  The gas turbine engine as set forth in claim 9, wherein an opening is formed
in said housing to allow a cleaning tool to communicate with said space and remove

captured impurities.

11. The gas turbine engine as set forth in claim 9, wherein a radially inner flow

30 of cooling air also passes to said stationary vane.



a turbine section including said stationary vane and said rotating rotor;
said stationary vane being provided with a radially outer cooling air flow
froma |location adjacent a radially outer position in said housing; 15 a
dirt separator positioned in a flow path of said radially outer cooling air
flow, saiddirty r l; loe sai d
radially out er Eee%% taltbﬂgel%%f gavsv%ggf&gt l?ﬁ%?ngl %}F!r%\l/q %g?ajdddu@sorl{é%%g%f sai d
dirt separlmgemqralh)nsbltdoward said stationary vane carries less inmpurities;
said dirt separator has a radially outer |leg that defines a space to capture
20 inmpurities, and a radially inner |leg that includes open space to allow
air to flow fjol"i‘ibsgéset%?ﬁlhé‘éﬂgiﬁ@ a$ 8bt0fottANATcldiR%, Wieid @Fﬁ%lt?'é"f%lt@' r seal
posi ti oned adjacenf said rotating rotor, and said radia outer cooling
air fldw adesewrepaidsiirngepavatonwithinaa gk adbineehgincai r seal . 25 10. The gas
turbi ne engine as set forth in claim9, wherein an opening is formed in
said housing to allow a cleaning tool to communi cate with said space and
remove captured inpurities. 11. The gas turbine engine as set forth in
claim9, wherein aradially inner flow 30 of cooling air also passes to
said stationary vane. 5 12. The gas turbine engine as set forth in claim9,
wherein said radially outer leg is generally solid. 13. The gas turbine
engine as set forth in claim9, wherein a plurality of bolts 5 secure said
dirt separator within said gas turbine engine. 6






