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(54) A MOUNT ASSEMBLY

(57) A mount assembly for attaching a heat exchang-
er to a casing of a gas turbine engine comprises a support
bracket and a pin body, the pin body laterally moveable
in use relative to the support bracket. The assembly fur-

ther comprises a spring that in use can apply a restoring
force to the pin body opposed to its lateral movement
relative to the support bracket.
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Description

[0001] The present disclosure concerns a mount as-
sembly for mounting a unit to a substrate; particularly,
but not exclusively, it concerns a mount assembly for
mounting a heat exchanger to a casing of a gas turbine
engine.
[0002] With reference to Figure 1, a gas turbine engine
is generally indicated at 10, having a principal and rota-
tional axis 11. The engine 10 comprises, in axial flow
series, an air intake 12, a propulsive fan 13, an interme-
diate pressure compressor 14, a high-pressure compres-
sor 15, combustion equipment 16, a high-pressure tur-
bine 17, an intermediate pressure turbine 18, a low-pres-
sure turbine 19 and an exhaust nozzle 20. A nacelle 21
generally surrounds the engine 10 and defines both the
intake 12 and the exhaust nozzle 20.
[0003] The gas turbine engine 10 works in the conven-
tional manner so that air entering the intake 12 is accel-
erated by the fan 13 to produce two air flows: a first air
flow into the intermediate pressure compressor 14 and
a second air flow which passes through a bypass duct
22 to provide propulsive thrust. The intermediate pres-
sure compressor 14 compresses the air flow directed into
it before delivering that air to the high pressure compres-
sor 15 where further compression takes place.
[0004] The compressed air exhausted from the high-
pressure compressor 15 is directed into the combustion
equipment 16 where it is mixed with fuel and the mixture
combusted. The resultant hot combustion products then
expand through, and thereby drive the high, intermediate
and low-pressure turbines 17, 18, 19 before being ex-
hausted through the nozzle 20 to provide additional pro-
pulsive thrust. The high 17, intermediate 18 and low 19
pressure turbines drive respectively the high pressure
compressor 15, intermediate pressure compressor 14
and fan 13, each by suitable interconnecting shaft.
[0005] Other gas turbine engines to which the present
disclosure may be applied may have alternative config-
urations. By way of example such engines may have an
alternative number of interconnecting shafts (e.g. two)
and/or an alternative number of compressors and/or tur-
bines. Further the engine may comprise a gearbox pro-
vided in the drive train from a turbine to a compressor
and/or fan.
[0006] Accessory units provide power for aircraft hy-
draulic, pneumatic and electrical systems, in addition to
providing various pumps and control systems for efficient
engine operation. One known type of accessory unit is a
variable-frequency starter-generator or VFSG.
[0007] The cooling for the VFSG is provided by a sur-
face air-oil heat exchanger or SAOHE. The SAOHE is
typically mounted on the inner surface of the fan casing
so that the bypass airflow will provide cooling.
[0008] In use the SAOHE is subject to thermal expan-
sion and contraction, which may be different from the
expansion and contraction of the fan casing. The mount-
ing features of the SAOHE must therefore be designed

to accommodate this thermal expansion.
[0009] Figure 2(a) shows a mount assembly 30 of
known type for mounting a SAOHE 34 to a fan casing
32. The predominant direction of thermal expansion and
contraction of the SAOHE in use is shown by the arrow
36.
[0010] The circled region of Figure 2(a) is shown in
more detail in Figure 2(b). A bracket 40 is bolted to the
fan casing 32. A bolt 42 secures a spacer 44 to the SAO-
HE 34. Between the spacer 44 and the bolt 42 head are
a plain washer 50 and a disc spring 52. The plain washer
50 and the spacer 44 engage opposite surfaces of the
bracket 40. As shown in the drawing, left 40a and right
40b sections of the bracket 40 delimit a lateral slot 48,
aligned in the direction 36 of thermal expansion. In use,
the spacer 44 can move within the slot 48 to accommo-
date thermal expansion and contraction of the SAOHE
34.
[0011] The disc spring provides an axial load on the
bolted assembly, which helps to secure the mating com-
ponents without requiring a high clamping force on the
bolt. As an alternative to the disc spring, another resilient
element may be used such as a spring washer, load
spreading washer or Vespel® washer.
[0012] Disadvantages of this design include difficulty
of assembly and the need for access from inside and
outside the fan casing. Also, the available expansion is
limited by the washer size, and the control of frictional
force through washer preload is imprecise (because of
variation in material properties and tolerance stack-up)
which may be detrimental to the SAOHE life.
[0013] Figure 3 shows another known design of mount
assembly 132, in which nut-and-bolt assemblies 136 se-
cure the mount assembly to the fan casing (not shown
in Figure 3) and a bolt 50 secures the SAOHE (not shown
in Figure 3) to the mount assembly. In this design of
mount assembly, a bushing 52 is bonded to the fan cas-
ing, a rubber washer 54 is in contact with the outside
surface of the fan casing and a steel washer 56 is in
contact with the rubber washer. A pin (not shown) slides
against this steel washer 56 and mates with the SAOHE
at its opposite end. The securing bolt 50 is mounted from
the inside (SAOHE side). An external bracket 60 prevents
the pin from rotating so that the bolt can be removed
when necessary
[0014] Disadvantages of this design include difficulty
in reassembly after maintenance, because the mount as-
sembly does not centralise itself, and that the mount as-
sembly forms the boundary between the inner and outer
sides of the fan casing, but the sliding joints are not fire-
or fluid-proof. The assemblies therefore do not provide
a fire boundary across the fan casing.
[0015] It would be beneficial to have a mount arrange-
ment for SAOHEs that mitigates or overcomes the dis-
advantages of known arrangements.
[0016] According to a first aspect there is provided a
mount assembly for attaching a heat exchanger to a cas-
ing of a gas turbine engine as set out in the claims.
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[0017] The skilled person will appreciate that except
where mutually exclusive, a feature described in relation
to any one of the embodiments may be applied mutatis
mutandis to any other embodiment. Furthermore except
where mutually exclusive any feature described herein
may be applied to any embodiment and/or combined with
any other feature described herein.
[0018] Embodiments will now be described by way of
example only, with reference to the Figures, in which:

Figure 1 is a sectional side view of a gas turbine
engine, as already described;

Figure 2(a) is a schematic cross-sectional view of a
known type of mount assembly for an SAOHE, as
already described, and Figure 2(b) shows in more
detail the circled region in Figure 2(a);

Figure 3 is a schematic perspective view of another
known type of mount assembly, as already de-
scribed;

Figure 4 is a schematic perspective view of a mount
assembly for mounting a SAOHE to a fan casing;

Figure 5 is an exploded view of the mount assembly
of Figure 4; and

Figure 6 shows displacement in the mount assembly
of Figure 4 in use.

[0019] The mount assembly shown in Figure 4 and
Figure 5 comprises a support bracket 72 mounted to the
fan casing 32 via two spacers 74. A pin body 76 is con-
strained within the assembly and can slide in a lateral
direction relative to the support bracket 72. Interposed
between the pin body 76 and the support bracket 72 are
a rubber washer 78 and a steel washer 80. In use, the
steel washer 80 slides against the support bracket 72
and the rubber washer is placed in compression to ensure
correct location and contact between the two.
[0020] A threaded insert 82 is mounted in the pin body
76, and a bolt 84 engages with the threaded insert 82 to
secure the SAOHE to the mount assembly. A tapered
receiver 85 aids insertion of the bolt 84 into the insert 82
and helps to correct any misalignment.
[0021] A hole 84 in the support bracket 72 is sized to
accommodate the predicted movement of the pin body
76 caused by build tolerance and thermal growth.
[0022] An anti-rotation plate 86 is secured to the mount
assembly by two rivets 88 and two bushings 90. This
prevents the pin body 76 from rotating when the bolt 84
is being tightened.
[0023] The mount assembly of Figures 4 and 5 also
incorporates two springs 92 mounted on the support plate
72. In use, these apply a restoring force to the pin body
76 when it is laterally deflected from its central rest po-
sition, as shown in Figure 6. This simplifies reassembly

when the SAOHE has been removed from the fan casing,
because the pin body 76 will be centralised in the mount
assembly.
[0024] Advantages of the mount assembly of Figures
4 and 5 over known arrangements include that access
is only required from one side of the assembly (the SAO-
HE side); that the tapered receiver 85 accommodates
mounting tolerances and aids assembly; that the mount
assembly can be scaled to allow for any required amount
of thermal displacement; and that the assembly can be
modified to allow different degrees of freedom.
[0025] It will be understood that the invention is not
limited to the embodiments above-described and various
modifications and improvements can be made without
departing from the concepts described herein. Except
where mutually exclusive, any of the features may be
employed separately or in combination with any other
features and the disclosure extends to and includes all
combinations and subcombinations of one or more fea-
tures described herein.

Claims

1. A mount assembly for attaching a heat exchanger
to a casing (32) of a gas turbine engine, the assembly
comprising a support bracket (72) and a pin body
(76), the pin body laterally moveable in use relative
to the support bracket, the assembly further com-
prising a spring (92) that in use can apply a restoring
force to the pin body opposed to its lateral movement
relative to the support bracket.

2. The mount assembly of claim 1, in which the assem-
bly comprises two springs.

3. The mount assembly of claim 2, in which the two
springs will act in use to centre the pin body in the
support bracket.

4. The mount assembly of any one of the preceding
claims, further comprising an anti-rotation device
(86).

5. The mount assembly of any one of the preceding
claims, in which at least one washer (78, 80) is in-
terposed between the pin body and the support
bracket to ensure their correct location.
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