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(54) HEATSHIELD APPARATUS

(67) A heatshield apparatus (200) for turbo machin-
ery. The heatshield apparatus (200) comprises a heat-
shield wall (210), a firstimpingement plate section (212),
and a second impingement plate section (214) which ex-
tends from the firstimpingement plate section (212). The
firstimpingement plate section (212) is spaced apart from
an impingement surface wall section (216) of the heat-
shield wall (210) to define a first fluid flow plenum (218).
A first aperture (220) is provided in the first impingement

FIG 3

plate section (212) configured to permit fluid flow. The
second impingement plate section (214) is spaced apart
from, and comprises a section at an angle to, the im-
pingement surface wall section (216) to define a second
fluid flow plenum (222). A second aperture (224) is pro-
vided in the second impingement plate section (214) con-
figured to permit fluid flow at an angle relative to the im-
pingement surface wall section (216).
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Description

[0001] The present disclosure relates to a heatshield
apparatus.

[0002] In particular the disclosure is concerned with a
heatshield apparatus for turbo machinery.

Background

[0003] Turbo machinery generally has a flow path hav-
ing a rotor with a number of rows of rotating rotor blades
which are coupled to a rotor shaft, and rows of stationary
vanes which are fixed to a casing. When a hot and pres-
surized working fluid flows through the rows of vanes and
blades it transfers momentum to the rotor blades and
thus imparts a rotary motion to the rotor while expanding
and cooling. The vanes are used to control the flow of
the working medium so as to optimize momentum trans-
fer to the rotor blades.

[0004] A structure is provided to support the vanes and
define the flow path. In places heatshield elements may
be attached to the inner surface of the structure to define
the flow path and protect other components from extreme
temperatures and oxidation.

[0005] Generally the heatshields are air cooled with
cooling air being directed over cooling surfaces and
through passages provided in the body of the heatshield.
In order to be effective, most of the heatshield must be
subject to a degree of cooling, and hence it may be nec-
essary to provide a network of cooling passages in the
material of the heatshield. In order to provide an efficient
use of cooling air, the diameter of these passages tend
to be small, which means they are generally machined
into the heatshield rather than, for example, cast.
[0006] Small diameter holes are relatively expensive
to create, requiring, for example, specialised Electro Dis-
charge Machining equipment, and hence are also slow
to produce. The process also tends to have an increased
likelihood of scrappage with the attendant risk of metal-
lurgical changes to the substrate grain structure.

[0007] Although reducing the number of cooling pas-
sages reduces the risk of scrappage and reduces the
manufacturing time, the consequential reduction in cool-
ing effect results in a requirement for lower running tem-
peratures, and hence lower overall efficiency of the turbo
machine to which the heatshields are attached.

[0008] Hence a heatshield configuration which re-
quires less machining, and yetimproved cooling, is highly
desirable.

Summary

[0009] Accordingtothe presentdisclosure there is pro-
vided an apparatus as set forth in the appended claims.
Other features of the invention will be apparent from the
dependent claims, and the description which follows.

[0010] Accordingly there may be provided a heatshield
apparatus (200) for turbo machinery. The heatshield ap-
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paratus (200) may comprise : a heatshield wall (210); a
first impingement plate section (212); and a second im-
pingement plate section (214) which extends from the
first impingement plate section (212). The first impinge-
ment plate section (212) may be spaced apart from an
impingement surface wall section (216) of the heatshield
wall (210) to define a first fluid flow plenum (218) there
between. A first aperture (220) may be provided in the
firstimpingement plate section (212) configured to permit
fluid flow there through at a first angle relative to the im-
pingement surface wall section (216). The second im-
pingement plate section (214) may be spaced apart from,
and comprise a section at an angle to, the impingement
surface wall section (216) to define a second fluid flow
plenum (222) there between. A second aperture (224)
may be provided in the second impingement plate section
(214) configured to permit fluid flow there through at a
second angle relative to the impingement surface wall
section (216).

[0011] The first angle may be different to the second
angle.

[0012] The first angle may be substantially a right an-
gle.

[0013] The first fluid flow plenum (218) may be fluidly

isolated from the second fluid flow plenum (222) by a
plenum dividing wall (226).

[0014] The first impingement plate section (212) and
the second impingement plate section (214) may be
formed integrally as an impingement plate (230).
[0015] The plenum dividing wall (226) may be defined
by a depression (232) in the impingement plate (230).
[0016] The impingement plate (230) may be fixed to
the heatshield wall (210).

[0017] The heatshield wall (210) may comprise : a side
wall section (240) which extends along a side edge (242)
of the impingement surface wall section (216); and the
second impingement plate section (214) may be located
adjacent the side wall section (240) such that the second
fluid flow plenum (222) is defined by the side wall section
(240), the impingement surface wall section (216); and
the second impingement plate section (214).

[0018] The heatshield wall (210) may comprise : an
end wall section (250) which extends from the impinge-
ment surface wall section (216); and the first impinge-
ment plate section (212) may be located adjacent the
end wall section (250) such that the first fluid flow plenum
(218) is defined by the end wall section (250), the heat-
shield wall (210) and the first impingement plate section
(212).

[0019] A first fluid passage (254) may extend through
the end wall section (250) towards a trailing edge (252)
of the heatshield to provide a flow path away from the
first fluid flow plenum (218) through the end wall section
(250).

[0020] A second fluid passage (256) may extend
through the end wall section (250) towards the trailing
edge (254) to provide a flow path away from the second
fluid flow plenum (222) through the end wall section (250).
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[0021] The first fluid passage (254) and second fluid
passage (256) may be provided at an angle relative to
one another.

[0022] The side wall section (240) may be solid.
[0023] There may also be provided a turbine assembly
for turbo machinery comprising a heatshield apparatus
(200) according to the present disclosure.

[0024] There may also be provided a turbo machine
comprising a turbine assembly according to the present
disclosure.

[0025] Hence there is provided a heatshield apparatus
which comprises an enhanced impingement cooling fea-
ture combined with cooling flow passages, and which is
of simpler design than existing arrangements, and also
provides an enhanced cooling effect.

Brief Description of the Drawings

[0026] Examples of the present disclosure will now be
described with reference to the accompanying drawings,
in which:

Figure 1 shows a schematic representation of an ex-
ample of a turbo machine;

Figure 2 shows an enlarged region of a section of a
turbine of the turbo machine shown in Figure 1, with
extra detail;

Figure 3 shows a sectional view of a heatshield ap-
paratus, which corresponds to a sectional view on
line X-X shown in Figure 4;

Figure 4 shows an isometric view of a heatshield
element as shown in Figures 2, 3;

Figure 5 shows a sectional view of the heatshield
element shown in Figure 4 along section line Y-Y;
and

Figure 6 shows an isometric view of the heatshield
element as shown in Figure 4 from a different posi-

tion.

Detailed Description

[0027] The present invention relates to a heatshield
apparatus (or "element") for turbo machinery. The turbo
machine may be a gas turbine engine.

[0028] By way of context, Figure 1 shows an example
of a gas turbine engine 60 in a sectional view, which
illustrates the nature of flow paths in which the heatshield
of the present invention may be provided.

[0029] The gas turbine engine 60 comprises, in flow
series, an inlet 62, a compressor section 64, a combus-
tion section 66 and a turbine section 68, which are gen-
erally arranged in flow series and generally in the direc-
tion of a longitudinal or rotational axis 70. The gas turbine
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engine 60 further comprises a shaft 72 which is rotatable
about the rotational axis 70 and which extends longitu-
dinally through the gas turbine engine 60. The rotational
axis 70 is normally the rotational axis of an associated
gas turbine engine. Hence any reference to "axial", "ra-
dial" and "circumferential" directions are with respect to
the rotational axis 70.

[0030] The shaft 72 drivingly connects the turbine sec-
tion 68 to the compressor section 64. In operation of the
gas turbine engine 60, air 74, which is taken in through
the air inlet 62 is compressed by the compressor section
64 and delivered to the combustion section or burner
section 66. The burner section 66 comprises a burner
plenum 76, one or more combustion chambers 78 de-
fined by a double wall can 80 and at least one burner 82
fixed to each combustion chamber 78. The combustion
chambers 78 and the burners 82 are located inside the
burner plenum 76. The compressed air passing through
the compressor section 64 enters a diffuser 84 and is
discharged from the diffuser 84 into the burner plenum
76 from where a portion of the air enters the burner 82
and is mixed with a gaseous or liquid fuel. The air/fuel
mixture is then burned and the combustion gas 86 or
working gas from the combustion is channelled via a tran-
sition duct 88 to the turbine section 68.

[0031] The turbine section 68 may comprise a number
of blade carrying discs 90 or turbine wheels attached to
the shaft 72. In the example shown, the turbine section
68 comprises two discs 90 which each carry an annular
array of turbine assemblies 12, which each comprises
an aerofoil 14 embodied as a turbine blade 100. Turbine
cascades 92 are disposed between the turbine blades
100. Each turbine cascade 92 carries an annular array
of turbine assemblies 12, which each comprises an aer-
ofoil 14 in the form of guiding vanes (i.e. stator vanes
96), which are fixed to a stator 94 of the gas turbine engine
60.

[0032] Figure 2 shows an enlarged view of a stator
vane 96, rotor blade 100 and a heatshield 200.

[0033] The combustion gas 86 from the combustion
chamber 78 enters the turbine section 68 and drives the
turbine blades 100 which in turn rotate the shaft 72 to
drive the compressor. Arrows "A" indicate the direction
of flow of combustion gas 86 past the aerofoils 96,100.
The guiding vanes 96 serve to optimise the angle of the
combustion or working gas 86 on to the turbine blades.
[0034] Thestator 94 supportsthe heatshield apparatus
200 (which may be referred to as a heatshield segment
or element, or simply a "heatshield") which forms part of
an array of segments which extend around the rotational
axis 70 to define the flow path "A". Although shown only
on the "outer" circumference in Figure 2, a heatshield
may also be provided on the "inner" circumference also
to define both sides of the flow path.

[0035] As shown in Figure 2, the heatshield element
200 may be suspended from the stator 94 by hook mem-
bers 94A which engage with corresponding hook ele-
ments 260, 262 provided on the heatshield element 200.
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[0036] The heat shield element 200 may be provided
upstream of the turbine stator vanes and rotor blades,
as shown in Figure 2. In alternative arrangements, not
shown, the heatshield 200 may be provided radially out-
wards of the rotor blades 100, or downstream of the tur-
bine rotor assembly, or elsewhere in the flow path, as
required.

[0037] Arrows "B", "C" and "D" show air flow provided
for sealing and cooling of the stator vanes, rotor blades
and heatshield respectively. Cooling flow passages 101
may be provided in the rotor disc 90 which extend radially
outwards to feed an air flow passage 103 in the rotor
blade 100.

[0038] The supply of cooling air to each component
must be controlled to ensure sufficient cooling air reaches
each component in the correct proportion.

[0039] Figures 3, 4, 5 and 6 show different views of the
heatshield segment 200. Figure 3 shows a cross section-
al view of the heatshield segment 200 as indicated by
section line X-X in Figure 4. Figure 4 shows a isometric
view of the heatshield segment 200. Figure 5 shows a
sectional view of the heatshield element 200 indicated
by Y-Y in Figure 4. Figure 6 shows a view of heatshield
segment from a different view point to that of Figure 4,
and which shows internal features which are hidden from
view in Figure 4.

[0040] The heatshield apparatus 200 comprises a
heatshield wall 210 which forms the main body of the
heatshield. The hook 260 may extend from a leading
edge wall 264 of the heatshield. The heatshield further
comprises a first impingement plate section 212 and a
second impingement plate section 214 which extends
from the first impingement plate section 212.

[0041] The first impingement plate section 212 is
spaced apart from an impingement surface wall section
216 of the heatshield wall 210. Hence the impingement
surface wall section 216 faces the firstimpingement plate
section 212. The firstimpingement plate section 212 may
be spaced apart from the impingement surface wall sec-
tion 216 by a substantially constant distance to define a
first fluid flow plenum 218 there between. That is to say,
the first impingement plate section 212 may be spaced
apart from and substantially parallel to the impingement
surface wall section 216.

[0042] A first aperture 220 is provided in the first im-
pingement plate section 212. The aperture 220 is con-
figured to permit fluid flow there through at a first angle
relative to the impingement surface wall section 216. In
the examples shown, a plurality of apertures 220 are pro-
vided in the first impingement plate section 212. These
may be provided in multiple rows and columns, although
for clarity only a single column is shown in Figures 3, 4, 5.
[0043] The second impingement plate section 214 is
spaced apart from, and comprises a section at an angle
to, the impingement surface wall section 216 to define a
second fluid flow plenum 222 there between. A second
aperture 224 is provided in the second impingement plate
section 214. The second aperture 224 is configured to
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permit fluid flow there through at a second angle relevant
to the impingement surface wall section 216. A plurality
of apertures 224 may be provided, for example in a row
as shown in Figures 4, 5, 6. The number, spacing and
pattern of apertures 220, 224 may vary compared to that
shown in the Figures.

[0044] The first angle may be different to the second
angle. The first angle may be substantially a right angle.
The first apertures 220 may be configured to permit the
fluid flow through the firstimpingement plate section 212
perpendicular to the impingement surface 216.

[0045] The second aperture 224 may be configured to
direct fluid flow in a direction away from the first fluid
plenum 218.

[0046] The firstimpingement plate section 212 and the
second impingement plate section 214 may be formed
integrally as an impingement plate 230. That is to say
the first impingement plate section 212 and the second
impingement plate section 214 may be formed integrally
as a single impingement plate 230.

[0047] The first fluid flow plenum 218 may be fluidly
isolated from the second fluid flow plenum 222 by a ple-
num dividing wall 226. The plenum dividing wall 226 may
be defined by a depression 232 in the impingement plate
230. The depression 232 may take the form of a bend or
curve in the impingement plate, which extends towards
and meets the impingement surface wall section 216 of
the heatshield wall 210.

[0048] As shown in the Figures there is provided a de-
pression 232 at either end of the impingement plate 230.
That is to say, there is provided a second impingement
plate section 214 along the ends of the impingement plate
230, of substantially similar design, although the aper-
tures 224 in each second impingement plate section 214
are configured to direct fluid flow in a direction away from
the other second impingement plate section 214. Hence
although the impingement plate 230 is shown as having
a pair of second impingement plate sections 214, it may
also be considered to have a second impingement plate
section 214 and a third impingement plate section 214’
which are spaced apartfrom one another along the length
of the impingement plate 230, albeit of similar design.
[0049] There mayalsobe provided further depressions
in the impingement plate 230 to create similar curved
walls perforated with apertures for directing fluid flow at
angles to the direction of flow through apertures 220.
[0050] The impingement plate 230 may be fixed (i.e.
joined) to the heatshield wall 210 by clips and/or brazing
or any other suitable joining method. Alternatively the
impingement plate may be formed integrally with the
heatshield wall 210.

[0051] The depression 232 which forms the plenum
dividing wall 226 may be, as shown in the Figures, a
curved section of the firstimpingement plate section 212
which extends to form the second impingement plate sec-
tion 214. That is to say, the depression 232 defines a
boundary between the first impingement plate section
212 and the second impingement plate section 214 as
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well as providing a wall between the first fluid flow plenum
218 and the second fluid flow plenum 220.

[0052] Hence the depression 232 defines the angle of
the second impingement plate section 214 in which the
second aperture(s) 224 are formed, and hence define
the direction in which fluid passing through the apertures
224 will flow. Hence while fluid will flow through the first
apertures 220 such that the fluid flow is perpendicular to,
and impinge upon, the heatshield wall 210, fluid flow
passing through the second apertures 224 in the second
impingement plate section 214 will be at an angle to the
surface of the heatshield wall 210.

[0053] The heatshield wall 210 comprises a sidewall
section 240 which extends along a side edge 242 of the
impingement surface wall section 216. That is to say the
heatshield element 220 is provided with sidewall sections
240 along the edges of the impingement surface wall
section 216.

[0054] The second impingement plate section 214 is
located adjacent to the sidewall section 240 such that
the second fluid flow plenum 222 is defined, at least in
part, by regions of the sidewall section 240, the impinge-
ment surface wall section 216 and the second impinge-
ment plate section 214. As shown in the Figures, sidewall
sections 240 are provided atboth ends/edges of the heat-
shield element 200, with second impingement plate sec-
tions 214 located adjacent to both of the sidewall sections
240.

[0055] The heatshield wall 210 further comprises an
end wall section 250 which extends from the impinge-
ment surface wall section 216. In the figures the hook
262 extends from the end wall section 250. The first im-
pingement plate section 212 is located, and may be
sealed to, adjacent to the end wall section 250 such that
the first fluid flow plenum 218 is defined, at least in part,
by regions of the end wall section 250, the heatshield
wall 210 and the first impingement plate section 212.
[0056] The leading edge wall 264 may close the first
and second plenums 28, 222 at one end, and the end
wall section 250 may close the first and second plenums
28, 222 at their opposite end.

[0057] The end wall section 250 extends away from
the first and second fluid flow plenums 218, 222 and ter-
minates at a trailing edge 252 of the heatshield. A first
fluid passage 254 extends through the end wall section
250 towards the trailing edge 252. The first fluid passage
254 provides a flow path away from the first fluid flow
plenum 218 through the end wall section 250.

[0058] Asecondfluid passage 256 may extend through
the end wall section 250 towards the trailing edge 254 to
provide a flow path away from the second fluid flow ple-
num 222 through the end wall section 250.

[0059] Thefirstfluid passage 254 and second fluid pas-
sage 256 are provided at an anglerelative to one another.
[0060] There may be provided a plurality of first fluid
flow passages 254 between the edges of the end wall
section 250. Some of the first fluid passages 254 may be
parallel to one another. At least one of the first fluid pas-
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sages 254 may be at an angle to another first fluid pas-
sage 254.

[0061] A plurality of second fluid passages 256 may
also be provided, with at least one of the second fluid
passages 256 being provided at an angle to another sec-
ond fluid passage.

[0062] The sidewall section 240 may be solid. That is
to say the sidewall section 240 may not comprise any
flow passages. In an alternative example, a second fluid
passage 256 extends out of the side edge 251 of the end
wall section 250.

[0063] Hence in some examples, as shown in the Fig-
ures, the second fluid passages 256 may extend to the
side edge 251 of the end wall section 250 and first fluid
passages 254 extend to the trailing edge 252 of the end
wall section 250.

[0064] In other examples, only first fluid passages 254
may be provided, with all of the fluid passages in fluid
communication with the first plenum 218 and second ple-
num 222 leading to the trailing edge 252 of the end wall
section 250.

[0065] As showninthe Figures, the impingement plate
sections 212, 214 may be provided as one integrally
formed plate 230 which is fitted into an integrally formed
main body of the heatshield element 200. The main body
of the heatshield element may be cast (for example by
investment casting), formed by an additive manufactur-
ing or some other appropriate technique. The impinge-
ment plate sections 212, 214 may be formed from a sheet
of suitable material and bent, stamped and/or pressed
to create the depressions 232 as required to provide the
necessary pattern for cooling. The apertures 220, 224 in
the impingement plate sections may be laser drilled or
machined by some other appropriate method in the re-
quired pattern. After the drilling process is complete the
plate 230 is then fitted to the main body of the heatshield
element 200.

[0066] As indicated above with respect to Figure 2, the
heatshield element 200 may be provided as one of sev-
eral heatshield elements which are assembled together
to form part of the fluid duct. The heatshield elements
200 are assembled with the sidewalls 240 substantially
abutting and located around the central axis 70 of the
turbo machine.

[0067] The heatshield wall 210 faces the impingement
plate 212 on one side, and has a radially inner surface
270 which defines the fluid flow duct through the turbo
machine.

[0068] As shown in Figure 2 an air supply "D" is pro-
vided on the radially outer surface of the heatshield ele-
ment 200 which causes fluid flow through the apertures
220, 224 as described above. Hence the impingement
surface wall section 216 is cooled by the fluid passing
through the apertures 220, and the sidewalls 240 and
regions close to the sidewalls 240 are cooled by the air
passing through the apertures 224 in the second im-
pingement plate section 214.

[0069] Asthe holes 224 are angled they may be direct-
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ed to the surfaces of the main body of the heatshield 200
as required. For example, air may be directed towards
the inner surface of the sidewall section 240, the corner
formed between the sidewalls 240 and the impingement
surface wall section 216 (i.e. proximate to the side edge
242 of the impingement surface wall section 216). Having
impinged on their respective surfaces, airflow then pass-
es through the end wall section 250 to the trailing edge
254 or to the side edges 251 of the end wall section as
described above. The air exits the heatshield and may
pass along the surface of walls downstream of the heat-
shield element.

[0070] Hence there is provided a heatshield element
200 which comprises multiple cooling circuits formed by
the plenums 218, 222 defined by the impingement plate
depressions 232.

[0071] The angled holes 224 of the second impinge-
ment plate section 214 formed by the depression 232 are
advantageous because they may be directed as required
to locations needing cooling, for example towards the
corner of the side wall 240. Hence in use the holes 224
may direct cooling air to the sidewall 240 before re-cycling
the cooling air through the end wall section 250 through
passages 254, 256.

[0072] The extra cooling provided by the angled holes
means that fewer passages are required in the end wall
section 250 compared to examples of the prior art, which
saves machining processes and increases cooling effi-
ciency. This enables a turbo machine comprising such a
heatshield to operate at higher temperatures, which re-
sults in higher operating efficiency.

[0073] Also, as less cooling air may be required to cool
the heatshield, there is consequently proportionally more
cooling air available for cooling other features of the tur-
bine, for example the rotor blades, stator vanes and rotor
disc, as described in relation to Figure 2.

[0074] The impingement plate provides a simple cool-
ing mechanism and, as it may be provided as a thin sheet
with an array of holes, typically formed by laser cutting,
itisrelatively easy and cheap to both produce and modify.
[0075] Hence a heatshield apparatus according to the
present application not only provides a technical advan-
tage, but also reduces manufacturing cost and risk.
[0076] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.

[0077] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.

[0078] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
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same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.

[0079] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. A heatshield apparatus (200) for turbo machinery,
the heatshield apparatus (200) comprising :

a heatshield wall (210);

a first impingement plate section (212);

a secondimpingement plate section (214) which
extends from the firstimpingement plate section
(212);

the first impingement plate section (212) being
spaced apart from

an impingement surface wall section (216)
of the heatshield wall (210)

to define afirst fluid flow plenum (218) there
between;

a first aperture (220) provided in the first im-
pingement plate section (212) configured to per-
mit fluid flow there through at a firstangle relative
to the impingement surface wall section (216);
the second impingement plate section (214)
spaced apart from, and

comprising a section at an angle to,

the impingement surface wall section (216)
to define a second fluid flow plenum (222)
there between;

a second aperture (224) provided in the second
impingement plate section (214) configured to
permit fluid flow there through ata second angle
relative to the impingement surface wall section
(216).

2. A heatshield apparatus (200) as claimed in claim 1
wherein:

the first angle is different to the second angle.

3. A heatshield apparatus (200) as claimed in claim 1
or claim 2 wherein:

the first angle is substantially a right angle.
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A heatshield apparatus (200) as claimed in any one
of the preceding claims wherein:

the first fluid flow plenum (218) is fluidly isolated
from the second fluid flow plenum (222) by a
plenum dividing wall (226).

A heatshield apparatus (200) as claimed in any one
of the preceding claims wherein :

the firstimpingement plate section (212) and the
second impingement plate section (214) are
formed integrally as animpingement plate (230).

A heatshield apparatus (200) as claimed in claim 4
wherein :

the plenum dividing wall (226) is defined by a
depression (232) in the impingement plate
(230).

A heatshield apparatus (200) as claimed in claim 3
or claim 4 wherein

the impingement plate (230) is fixed to the heatshield
wall (210).

A heatshield apparatus (200) as claimed in any one
of the preceding claims wherein :

the heatshield wall (210) comprises :

a side wall section (240) which extends
along a side edge (242) of the impingement
surface wall section (216); and

the second impingement plate section (214)
is located adjacent the side wall section
(240)

such that the second fluid flow plenum (222)
is defined by the side wall section (240), the
impingement surface wall section (216);
and

the second impingement plate section
(214).

9. A heatshield apparatus (200) as claimed in any one

of the preceding claims wherein :
the heatshield wall (210) comprises :

an end wall section (250) which extends
from the impingement surface wall section
(216); and

the first impingement plate section (212) is
located adjacent the end wall section (250)
such that the first fluid flow plenum (218) is
defined by the end wall section (250), the
heatshield wall (210) and the first impinge-
ment plate section (212).
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10.

1.

12.

13.

14.

15.

A heatshield apparatus (200) as claimed in claim 9
wherein:

a first fluid passage (254) extends through the
end wall section (250) towards a trailing edge
(252) of the heatshield

to provide a flow path away from the first fluid
flow plenum (218) through the end wall section
(250).

A heatshield apparatus (200) as claimed in claim 10
wherein

a second fluid passage (256) extends through
the end wall section (250) towards the trailing
edge (254)

to provide a flow path away from the second fluid
flow plenum (222) through the end wall section
(250).

A heatshield apparatus (200) as claimed in claim 11
wherein
the first fluid passage (254) and second fluid pas-
sage (256) are provided at an angle relative to one
another.

A heatshield apparatus (200) as claimed in any one
of claims 8 to 12 wherein :

the side wall section (240) is solid.
A turbine assembly for turbo machinery comprising
a heatshield apparatus (200) as claimed in any one

of claims 1 to 13.

A turbo machine comprising a turbine assembly as
claimed in claim 14.
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