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(54) AIRCRAFT ENGINE FLUID SYSTEM WITH SHUT-OFF VALVE

(57) An aircraft engine, has: a fluid system (30) in-
cluding a fluid circuit (33) fluidly connecting a plurality of
components to a source (31) of a fluid, the fluid being
flammable, a component (35) of the plurality of compo-
nents containing a volume of the fluid during normal op-
eration; and a valve (70) fluidly connected to the fluid
circuit (33) upstream of the component (35) relative to a
flow of the fluid towards the component (35), the valve

(70) having an open configuration fluidly connecting the
source (31) of the fluid to the component (35) through
the valve (70) and a closed configuration in which the
valve (70) disconnects the source (31) of the fluid from
the component (35), the valve (70) movable from the
open configuration to the closed configuration in re-
sponse to the component (35) being subjected to a fire
event.
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Description

TECHNICAL FIELD

[0001] The application relates generally to aircraft en-
gines and to fluid systems of such engines and, more
particularly, to systems and methods of operating these
components for compliance with fire safety regulations.

BACKGROUND

[0002] Aircraft components may be certified as fire re-
sistant or fireproof. According to airworthiness regula-
tions, fire resistance requires the component to operate
in a fire condition for five minutes while fireproof requires
the component to comply with the fire resistance require-
ment and then to not leak a hazardous amount of a flam-
mable fluid for an additional ten minutes. Making a com-
ponent fireproof as opposed to fire resistant leads to in-
creased cost, size, weight, and complexity. It may there-
fore be desirable to find ways to allow the use of a fire
resistant component as opposed to a fireproof version of
this same component.

SUMMARY

[0003] In a first aspect, there is provided an aircraft
engine, comprising: a fluid system including a fluid circuit
fluidly connecting a plurality of components to a source
of a fluid, the fluid being flammable, a component of the
plurality of components containing a volume of the fluid
during normal operation; and a valve fluidly connected
to the fluid circuit upstream of the component relative to
a flow of the fluid towards the component, the valve hav-
ing an open configuration fluidly connecting the source
of the fluid to the component through the valve and a
closed configuration in which the valve disconnects the
source of the fluid from the component, the valve movable
from the open configuration to the closed configuration
in response to the component being subjected to a fire
event.
[0004] The aircraft engine may include any of the fol-
lowing features, in any combinations.
[0005] In some embodiments, the valve includes a
valve member engaged by a deformable member, the
deformable member having a first shape and a second
shape different than the first shape, the valve being in
the open configuration when the deformable member is
in the first shape and being in the closed configuration
when the deformable member is in the second shape.
[0006] In some embodiments, a length of the deform-
able member varies from the first shape to the second
shape.
[0007] In some embodiments, the length is greater in
the second shape than in the first shape.
[0008] In some embodiments, the deformable member
biases the valve member against a valve seat in the sec-
ond shape and maintains a gap between the valve mem-

ber and the valve seat in the first shape.
[0009] In some embodiments, the deformable member
includes a shape-memory alloy, the valve being proxi-
mate to the component.
[0010] In some embodiments, the deformable member
is a rod helicoidally wounded about a longitudinal axis is
in-line with a line of the fluid circuit, the deformable mem-
ber in contact with the fluid.
[0011] In some embodiments, a force required to move
the deformable member between the first shape and the
second shape is greater than a pressure of the fluid times
a surface area of a projection of the valve member on a
plane normal to the longitudinal axis.
[0012] In some embodiments, a low-pressure shaft is
drivingly engaged to a load, the low-pressure shaft driv-
ingly engaged to a pump in fluid communication with the
fluid circuit, a drive path from the load to the pump, the
drive path devoid of a clutch between the load and the
pump.
[0013] In some embodiments, the component is an ac-
tuator.
[0014] In another aspect, there is provided a method
of stopping a flow of a fluid to a component of a fluid
system of an aircraft engine, the fluid being flammable,
the method comprising: permitting fluid communication
from a source of the fluid to the component through a
valve located upstream of the component, the compo-
nent containing a volume of the fluid during normal op-
eration; and upon the component being exposed to a fire
event, blocking fluid communication from the source of
the fluid to the component by closing the valve.
[0015] The method described above may include any
of the following features, in any combinations.
[0016] In some embodiments, the valve includes a
valve member engaged by a deformable member, the
deformable member having a first shape in which the
valve member is distanced from a valve seat and a sec-
ond shape different than the first shape and in which the
valve member is biased against the valve seat, the block-
ing of the fluid communication from the fluid source to
the component includes deforming the deformable mem-
ber with heat of the fluid from the first shape to the second
shape.
[0017] In some embodiments, the deforming of the de-
formable member includes varying a length of the de-
formable member with the heat of the fluid.
[0018] In some embodiments, the varying of the length
includes increasing the length.
[0019] In some embodiments, the deformable member
is a rod helicoidally-wounded about a longitudinal axis,
the rod made of a shape-memory alloy.
[0020] In some embodiments, the permitting of the fluid
communication from the fluid source to the component
includes flowing the fluid around the valve member.
[0021] In some embodiments, the method includes
shutting down the aircraft engine and allowing a propeller
of the aircraft engine to rotate by wind milling.
[0022] In some embodiments, the blocking of the fluid
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communication from the fluid source to the component
with the valve includes resisting a pressure of the fluid
driven by a pump drivingly engaged by the propeller.
[0023] In some embodiments, the blocking of the fluid
communication from the fluid source to the component
with the valve in response to the component being sub-
jected to the fire event includes closing the valve when
a temperature of the fluid is above a predetermined tem-
perature, the predetermined temperate being above a
maximal operating temperature of the fluid.
[0024] In some embodiments, the fluid is oil.

DESCRIPTION OF THE DRAWINGS

[0025] Reference is now made to the accompanying
figures in which:

Fig. 1 is a schematic cross sectional view of an air-
craft engine depicted as a gas turbine engine;

Fig. 2 is a schematic view of a fluid system, depicted
as an oil system, for the aircraft engine of Fig. 1;

Fig. 3 is an enlarged view of a portion of the oil system
of the aircraft engine of Fig. 1;

Fig. 4A is a cross-sectional view of a valve of the oil
system of Fig. 2, the valve illustrated in an open con-
figuration;

Fig. 4B is another cross-sectional view of the valve
of Fig. 4A illustrated in a closed configuration;

Fig. 5 is a flowchart illustrating steps of a method for
stopping a flow to an engine component of the oil
system of Fig. 2; and

Fig. 6 is a schematic representation of a controller
of the aircraft engine of Fig. 1.

DETAILED DESCRIPTION

[0026] Fig. 1 illustrates an aircraft engine depicted as
a gas turbine engine 10 of a type preferably provided for
use in subsonic flight, generally comprising in serial flow
communication an inlet 12 for receiving air, a compressor
section 13 for compressing the air received via the inlet
12, a combustor 14 for mixing fuel with the compressed
air and for generating an annular stream of combustion
gases. A turbine section 15 receiving the combustion
gases from the combustor 14. The turbine section 15 has
a high-pressure turbine 15A drivingly engaged to the
compressor section 13 via a high-pressure shaft 16. The
turbine section 15 further has a power or low-pressure
turbine 15B downstream of the high-pressure turbine 15A
and drivingly engaged to a load 17, which may be a pro-
peller, a helicopter rotor, and so on, via a low-pressure
shaft 18. The low-pressure shaft 18 may be directly en-

gaged to the load or, as shown herein, drivingly engaged
to the load 17 via a reduction gearbox RGB. The gas
turbine engine 10 has an exhaust 19 for expelling the
combustion gases. Although the depicted gas turbine en-
gine 10 is a turboprop or turboshaft engine, the present
disclosure may apply to other engines, such as auxiliary
power units (APU) and turbofans. In an alternate embod-
iment, the compressor section may include a high-pres-
sure compressor drivingly engaged to the high-pressure
turbine 15A via the high-pressure shaft 16 and a low-
pressure compressor drivingly engaged to the low-pres-
sure turbine 15B via the low-pressure shaft 18. In the
embodiment shown, the load 17 is drivingly engaged to
the low-pressure shaft 18 via a clutch 20 that has en-
gaged and disengaged configurations to selectively dis-
engage the load 17 from the low-pressure shaft 18. In
the case of a turboshaft application, this clutch 20 may
allow the disengagement of a helicopter rotor from the
low-pressure shaft 18. In some applications, such as a
turboprop, the clutch 20 may be omitted.
[0027] The low-pressure shaft 18 and the high-pres-
sure shaft 16 are rollingly supported by bearings 21. Typ-
ically, the bearings 21 are contained within bearing cav-
ities 22 (Fig. 2) that may be hydraulically connected to
an oil source to receive oil for lubrication. An oil system
30 is provided for circulating oil to the bearings 21 and
back to an oil source 31 (e.g., oil tank). The oil flowing
through the oil system 30 is expected to see its temper-
ature increase during use. It may therefore be required
to cool down the oil. This may be done in many ways, for
example, by transferring heat to ambient air of an envi-
ronment outside the gas turbine engine 10 and/or to an-
other fluid, such as the fuel.
[0028] In the embodiment shown, the gas turbine en-
gine 10 has a heat exchange system 40 that is used to
exchange heat between different fluids for proper oper-
ation of the gas turbine engine 10. In the present case,
the heat exchange system 40 includes a first heat ex-
changer 41, which may be referred to as a air-cooled oil
cooler (ACOC) used to transfer heat from the oil to the
environment outside the gas turbine engine 10. The heat
exchange system 40 further includes a second heat ex-
changer 42, which may be referred to as a fuel-oil heat
exchanger (FOHE), used for transferring heat from the
oil of the oil system 30 to fuel flowing from a fuel reservoir
R, or any other fuel source, to the combustor 14 of the
gas turbine engine 10 for combustion. Pre-heating the
fuel as such may increase efficiency of the combustion
of the fuel and may cool down the oil that heats up while
lubricating the bearings 21. In some cases, the first heat
exchanger 41 may be used to transfer or extract heat
to/from an aircraft system in need.
[0029] Referring to Fig. 2, the oil system 30 and the
heat exchange system 40 are shown in greater detail.
The oil system 30 includes an oil circuit 33, which typically
includes one or more lines to flow the oil, an oil pump 32
that drives an oil flow F1 within an oil conduit of the oil
circuit 33 from the oil source 31. The oil system 30 may
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be a pressure regulated system in which a pressure reg-
ulating valve may be connected in parallel to the oil pump
32. The oil flow F1 exchanges heat with an airflow F2
from the environment through the first heat exchanger
41 and exchanges heat with a fuel flow F3 through the
second heat exchanger 42. The oil flow F1 is then dis-
tributed between different components in need of oil.
These components may include, for instance, one or
more bearing cavity(ies) 22, a generator, an actuator,
and/or a gearbox 23, which may correspond to the re-
duction gearbox of Fig. 1 or any other gearbox of the
engine, in some embodiments. Used oil is then scav-
enged and scavenge pumps 34 drive a scavenge oil flow
F4 from scavenge outlets of the bearing cavities 22 and
the gearbox 23 back to the oil source 31 where the oil
may be flown back to the oil pump 32. Typically, the oil
tank has a volume devoid of oil (e.g, empty space con-
taining air). During lubrication, the oil is expected to be
mixed with air. Thus, the scavenge oil flow F4 is a multi-
phase fluid containing oil and air. The oil may rest some
time in the oil tank before being drawn by the pump 32.
During this time, the air contained in the oil may naturally
separate. A de-oiler and/or de-aerator may be used to
accelerate the removal of air from the scavenge oil flow
F4. It will be appreciated that many other configurations
of the oil system 30 are contemplated. For instance, a
different number of scavenge pumps may be used, some
components may be omitted, and so on. An actuator may
be fluidly connected to the oil conduit and may rely on oil
pressure for its operation.
[0030] Aircraft engine components, such as the first
heat exchanger 41 (i.e., ACOC), the second heat ex-
changer 42 (i.e., FOHE), other component(s) 35, the oil
pump 32, the scavenge pump 34, the gearbox 23, and
so on, may be required to be certified as either fire re-
sistant or fireproof. The other component(s) 35 may in-
clude, for instance, a generator, a gearbox, an actuator,
and so on. To be certified as fire resistant, the component
needs to operate in a fire condition for five minutes. To
be certified as fireproof, the component needs to meet
fire resistant requirements and, in addition, not leak a
hazardous amount of flammable fluid (e.g., oil, fuel) for
an additional 10 minutes. Typically, an amount of flam-
mable fluid is considered hazardous if it exceeds 250
millilitres. This volume may however change depending
of the regulatory body.
[0031] In the context of the present disclosure, the fire
proof and fire resistance requirements are in reference
with Federal Aviation Administration (FAA) regulations.
These requirements may vary depending on regulations
of the countries in which the aircraft engine will be oper-
ated. In some cases, the fire proof and fire resistant reg-
ulations are defined by Article 533.17 of the Airworthiness
Manual Chapter 533 of the Canadian Aviation Regula-
tions (CARs). The "fireproof’ and "fire
resistant" definitions are in conformance with the require-
ments set by a national or international regulatory body,
for example, the Federal Aviation Administration, the Eu-

ropean Aviation Safety Agency, the Civil Aviation Admin-
istration of China, the Japan Civil Aviation Bureau, or the
Russian Federal Agency for Air Transport to name a few.
[0032] If a fire event is detected, the gas turbine engine
10 may be shut down. However, for some applications
such as for a turboprop, it may not be possible to disen-
gage the load 17, which may correspond to a propeller.
Thus, even if the gas turbine engine 10 is shut down after
a fire event, the load 17 may continue to drive some en-
gine components such as the pump 32. In other words,
in some applications, a drive path from the propeller to
the pump 32 may be devoid of the clutch. Consequently,
even after shut down of the gas turbine engine 10, an oil
flow may continue to be supplied to other components
of the oil system 30. One or more of these other compo-
nents may be exposed to a fire and may be required to
comply only with fire resistance requirements since they
contain a baseline volume of oil that is less than a max-
imum volume of oil per resistance requirements. Howev-
er, this or these components may be required to be fire
proof because of the oil that is continuously supplied to
them via the pump 32 driven by wind milling of the pro-
peller even after shut down of the gas turbine engine 10.
[0033] The present disclosure describes a method of
stopping a flow of oil or other fluid (e.g., fuel) to a com-
ponent even if an oil flow (or fuel flow) is still generated
because of the wind milling of the propeller so that the
component may only be required to satisfy fire resistance
requirements rather than fire proof requirements.
[0034] Referring now to Fig. 3, an engine component
is shown at 35. The engine component 35 may be an
actuator, a generator, and so on as detailed above. Typ-
ically, the engine component 35 is any component con-
taining a baseline volume of oil during normal operation.
The engine component 35 may require oil or another fluid
for its operation. For instance, in the case of an actuator,
the component relies on a pressure of the fluid for its
operation. For a gearbox, the component relies on oil for
lubrication. The engine component 35 may exclude a fuel
nozzle whose function is merely to inject fuel into the
combustor 14 of the gas turbine engine 10. The baseline
volume of oil is less than a maximum volume of the oil
for compliance with fire resistance requirements. In other
words, the baseline volume of oil is less than a volume
threshold requiring the component 35 to be certified as
a fireproof component. Also, Fig. 3 pertains to an engine
component of the oil system 30. However, the principles
of the present disclosure are applicable to any fluid sys-
tem of the gas turbine engine 10, such as a fuel system.
[0035] In the embodiment shown, the engine compo-
nent 35 is fluidly connected to the oil source 31 via the
oil circuit 33. As shown, the pump 32 draws oil from the
oil source 31 and supplies this oil to the engine compo-
nent 35. A valve 70 is hydraulically connected to the oil
circuit 33 upstream of and proximate the engine compo-
nent 35. Herein, the expression "proximate" implies that
the valve 70 is close enough to the engine component
35 so that both of the valve 70 and the engine component
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35 may be exposed to increased temperature in a fire
event. A distance between the valve 70 and the engine
component 35 may be a few inches. In some configura-
tions, such as if the valve is an actuated valve as will be
described below, the valve 70 need not be proximate the
engine component 35.
[0036] Referring now to Figs. 4A and 4B, the valve 70
is shown in an open configuration in Fig. 4A and in a
closed configuration in Fig. 4B. A direction of the oil flow
through the valve 70 is depicted with arrow A1. In the
open configuration of Fig. 4A, the valve 70 fluidly con-
nects the oil source 31 to the engine component 35
through the valve 70. In the closed configuration of Fig.
4B, the valve 70 disconnects the oil source 31 from the
engine component 35. The valve 70 moves from the open
configuration to the closed configuration when exposed
to a temperature above a predetermined temperature of
the oil. The predetermined temperature is above a max-
imum operating temperature of the oil such that the valve
70 does not block the oil flow unless there is a fire event.
In other words, the valve 70 moves from the open con-
figuration to the closed configuration in response to the
engine component 35 being subjected to a fire event.
[0037] When the valve is a passive valve, it closes
when the component is subjected to a fire event. A fire
event is expected to increase a temperature of ambient
air around the component and/or around the valve 70. In
some cases, the increase in temperature of the ambient
air around the component may result in an increase of
the temperature of the oil flowing through the component.
This heated oil may reach the valve 70 thereby triggering
its closing. In some other cases, ambient air around heat-
ed by the fire in the vicinity of the valve may be sufficient
to trigger the closing of the valve. The valve may therefore
be tuned to close when a temperature of either the oil
flowing through the system or the ambient air around the
valve reaches a given temperature threshold that is
above a maximum normal operating temperature of the
ambient air or of the oil.
[0038] The valve 70 includes a housing 71 that con-
tains a valve member 72, a valve seat 73 herein defined
by the housing 71, and a deformable member engaged
to the housing 71 and to the valve member 72. The de-
formable member 74 has a first shape depicted in Fig.
4A and a second shape depicted in Fig. 4B. The second
shape is different than the first shape. The valve 70 is in
the open configuration when the deformable member 74
is in the first shape and is in the closed configuration
when the deformable member 74 is in the second shape.
In the present embodiment, a length of the deformable
member 74 varies from the first shape to the second
shape. Herein, the length is greater in the second shape
than in the first shape. The deformable member 74 thus
biases the valve member 72 against the valve seat 73 in
the second shape and maintains a gap G between the
valve member 72 and the valve seat 73 in the first shape.
[0039] A default shape of the deformable member 74
may be the second shape depicted in Fig. 4B. The de-

formable member 74 may thus be deformed by compres-
sion from the second shape to the first shape of Fig. 4A.
The deformable member 74 may retain this deformed
shape of Fig. 4A until it is exposed to a temperature above
a given threshold. At which point, the deformable mem-
ber 74 would deform back towards its original shape of
Fig. 4B.
[0040] In the disclosed embodiment, the deformable
member 74 is a rod helicoidally-wounded about a longi-
tudinal axis L, which is in-line with a line of the oil circuit
33. By being in-line with the line of the oil circuit 33, the
deformable member 74 is "wetted" or exposed to the oil.
It may be in contact with the oil. This may allow the de-
formable member 74 to react more quickly to an increase
of a temperature of the oil. The rod is made of a shape-
memory alloy. A shape-memory alloy (SMA) is an alloy
that may be deformed when cold, but returns to its pre-
deformed ("remembered") shape when heated. It may
also be called memory metal, memory alloy, smart metal,
smart alloy, or muscle wire. The shape-memory alloy
may include, for instance, copper-aluminum-nickel, nick-
el-titanium, zinc-copper-gold-iron, or any other suitable
alloys and combinations thereof. The deformable mem-
ber 74 may be plastically deformed in a compressed
state. Upon being exposed to a temperate above a given
threshold, the deformable member 74 will return to it’s
natural expanded state to close the valve 70.
[0041] The deformable member may have other
shapes, such as staked disk (e.g., Belleville washer), leaf
spring, wave spring, etc. Any suitable shapes allowing
the deformable member to change length when exposed
to a temperature variation is contemplated.
[0042] A force required to move the deformable mem-
ber 74 between the first shape and the second shape is
greater than a pressure of the oil times a surface area of
a projection of the valve member 72 on a plane normal
to the longitudinal axis L. In other words, the deformable
member 74 is sufficiently stiff to avoid the oil pressure
from moving the valve member 72. This may avoid the
oil pressure from closing the valve 70 in normal operation
when there is no fire event and may ensure that the de-
formable member 74 is strong enough to fight the pres-
sure to open the valve 70 to avoid any oil from flowing
through the valve 70 during a fire event.
[0043] Referring back to Fig. 3, in another embodi-
ment, the valve 70 is an actuated valve (e.g., servo valve)
operatively connected to a controller 60 operable to con-
trol the opening and closing of the valve 70. One or more
sensor(s) 61 is operatively connected to the controller
60. The controller 60 may be configured for receiving a
signal indicative of a fire event; and moving the actuated
valve from the open configuration to the closed configu-
ration. The receiving of the signal indicative of the fire
event may include receiving the signal from the one or
more sensor(s) 61. The signal may be indicative that a
temperature proximate or within the engine component
35 is above a temperature threshold. The temperature
threshold is set to be higher than a maximum operational
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temperature of the oil flowing through the engine com-
ponent 35 and/or higher than a maximum temperature
of ambient air around the engine component 35 such that
the only reason for the temperature to reach this temper-
ature threshold would be because of a fire event.
[0044] The one or more sensor(s) 61 may alternatively,
or in combination, includes a pressure sensor, a smoke
sensor, or any other sensor that may be used to detect
a fire. In some embodiments, the sensor is operable to
measure an operating parameter of the engine compo-
nent 35 and to send a signal to the controller 60 should
a value of this operating parameter exceeds a parameter
threshold. The operating parameter may be the temper-
ature of the oil, the temperature of ambient air around
the engine component 35, the pressure of the oil inside
the engine component 35, and so on. The one or more
sensor(s) 61 and the controller 60 may be part of a fire
detection system of the gas turbine engine 10.
[0045] In some embodiments, the controller 60 may be
further configured to receive a second signal indicative
that the gas turbine engine 10 is shut down to avoid clos-
ing the oil supply to the engine component 35 if the engine
is still operating. Thus, the moving of the actuated valve
to the closed configuration may be performed after the
receiving of this second signal. The one or more sen-
sor(s) 61 may thus include a sensor able to generate a
signal indicative of whether or not the gas turbine engine
10 is operating. This sensor may be a speed sensor op-
eratively connected to a shaft of the gas turbine engine
10. The gas turbine engine 10 may be considered shut
down if a speed of the shaft measured by the speed sen-
sor is below or at a certain value. Alternatively, a tem-
perature sensor operatively connected to the combustor
14 (Fig. 1) may be used. The gas turbine engine 10 may
be considered shut down if a temperature within the com-
bustor 14 is below a given threshold.
[0046] Referring now to Fig. 5, a method of stopping
an oil flow to the engine component 35 is shown at 500.
The method 500 below is described using oil as the fluid,
but may be applicable to any component using any other
flammable fluid, such as fuel.
[0047] The method 500 includes permitting fluid com-
munication from the oil source 31 to the engine compo-
nent 35 through the valve 70 located upstream of the
engine component 35 at 502; and blocking fluid commu-
nication from the oil source 31 to the engine component
35 with the valve 70 in response to the engine component
35 being subjected to a fire event at 504.
[0048] In the embodiment shown, the blocking of the
fluid communication from the oil source 31 to the engine
component 35 at 504 includes deforming the deformable
member 74 with heat of the oil from the first shape to the
second shape. This herein includes varying a length of
the deformable member 74 with the heat of the oil. In the
present embodiment, the varying of the length includes
increasing the length.
[0049] Since the valve member 72 is in-line with a line
of the oil circuit 33, the permitting of the fluid communi-

cation from the oil source 31 to the engine component
35 at 502 includes flowing the oil around the valve mem-
ber 72.
[0050] The blocking of the fluid communication with
the valve 70 in response to the component being sub-
jected to the fire event may include closing the valve 70
when a temperature of the oil is above a predetermined
temperature. This predetermined temperate is above a
maximal operating temperature of the oil.
[0051] The method 500 includes shutting down the gas
turbine engine 10 and allowing a propeller to rotate by
wind milling. The blocking of the fluid communication
from the oil source 31 to the engine component 35 with
the valve 70 includes resisting a pressure of the oil driven
by the pump 32 drivingly engaged by the propeller.
[0052] The present disclosure provides a means to
shutoff flammable fluid flow to a component on an engine
via thermal shutoff valve. This may allow windmill flow to
a component to be shutoff, thereby allowing a downgrade
from fire proof to fire resistant. This may make compli-
ance demonstration simpler and more likely without over-
designing the part.
[0053] The present disclosure proposes to use an SMA
spring (or any other embodiment of a shape/configuration
that may be crush and come back to an original expanded
size) that has an original sized to push a valve to a closed
position, then the "spring" is compressed to a smaller
size whereby it allows fluid flow during normal operation.
Then the fire event heats the "spring" enough that said
spring reverts back to it’s original expanded size and
thereby pushes the valve cap/piston to shutoff the fluid
flow.
[0054] With reference to Fig. 6, an example of a com-
puting device 600 is illustrated. For simplicity only one
computing device 600 is shown but the system may in-
clude more computing devices 600 operable to exchange
data. The computing devices 600 may be the same or
different types of devices. The controller 60 may be im-
plemented with one or more computing devices 600.
Note that the controller 60 can be implemented as part
of a full-authority digital engine controls (FADEC) or other
similar device, including electronic engine control (EEC),
engine control unit (ECU), electronic propeller control,
propeller control unit, and the like. In some embodiments,
the controller 60 is implemented as a Flight Data Acqui-
sition Storage and Transmission system, such as a
FAST™ system. The controller may be implemented in
part in the FAST™ system and in part in the EEC. Other
embodiments may also apply.
[0055] The computing device 600 comprises a
processing unit 602 and a memory 604 which has stored
therein computer-executable instructions 606. The
processing unit 602 may comprise any suitable devices
configured to implement the method 500 such that in-
structions 606, when executed by the computing device
600 or other programmable apparatus, may cause the
functions/acts/steps performed as part of the method 500
as described herein to be executed. The processing unit
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602 may comprise, for example, any type of general-
purpose microprocessor or microcontroller, a digital sig-
nal processing (DSP) processor, a central processing
unit (CPU), an integrated circuit, a field programmable
gate array (FPGA), a reconfigurable processor, other
suitably programmed or programmable logic circuits, or
any combination thereof.
[0056] The memory 604 may comprise any suitable
known or other machine-readable storage medium. The
memory 604 may comprise non-transitory computer
readable storage medium, for example, but not limited
to, an electronic, magnetic, optical, electromagnetic, in-
frared, or semiconductor system, apparatus, or device,
or any suitable combination of the foregoing. The mem-
ory 604 may include a suitable combination of any type
of computer memory that is located either internally or
externally to device, for example random-access mem-
ory (RAM), read-only memory (ROM), compact disc
read-only memory (CDROM), electro-optical memory,
magnetooptical memory, erasable programmable read-
only memory (EPROM), and electrically-erasable pro-
grammable read-only memory (EEPROM), Ferroelectric
RAM (FRAM) or the like. Memory 604 may comprise any
storage means (e.g., devices) suitable for retrievably
storing machine-readable instructions 606 executable by
processing unit 602.
[0057] The methods and systems for stopping the oil
flow to the component described herein may be imple-
mented in a high level procedural or object oriented pro-
gramming or scripting language, or a combination there-
of, to communicate with or assist in the operation of a
computer system, for example the computing device 600.
Alternatively, the methods and systems for stopping the
oil flow to the component may be implemented in assem-
bly or machine language. The language may be a com-
piled or interpreted language. Program code for imple-
menting the methods and systems for stopping the oil
flow to the component may be stored on a storage media
or a device, for example a ROM, a magnetic disk, an
optical disc, a flash drive, or any other suitable storage
media or device. The program code may be readable by
a general or special-purpose programmable computer
for configuring and operating the computer when the stor-
age media or device is read by the computer to perform
the procedures described herein. Embodiments of the
methods and systems for stopping the oil flow to the com-
ponent may also be considered to be implemented by
way of a non-transitory computer-readable storage me-
dium having a computer program stored thereon. The
computer program may comprise computer-readable in-
structions which cause a computer, or more specifically
the processing unit 602 of the computing device 600, to
operate in a specific and predefined manner to perform
the functions described herein, for example those de-
scribed in the method 400.
[0058] Computer-executable instructions may be in
many forms, including program modules, executed by
one or more computers or other devices. Generally, pro-

gram modules include routines, programs, objects, com-
ponents, data structures, etc., that perform particular
tasks or implement particular abstract data types. Typi-
cally the functionality of the program modules may be
combined or distributed as desired in various embodi-
ments.
[0059] The embodiments described herein are imple-
mented by physical computer hardware, including com-
puting devices, servers, receivers, transmitters, proces-
sors, memory, displays, and networks. The embodi-
ments described herein provide useful physical ma-
chines and particularly configured computer hardware
arrangements. The embodiments described herein are
directed to electronic machines and methods implement-
ed by electronic machines adapted for processing and
transforming electromagnetic signals which represent
various types of information. The embodiments de-
scribed herein pervasively and integrally relate to ma-
chines, and their uses; and the embodiments described
herein have no meaning or practical applicability outside
their use with computer hardware, machines, and various
hardware components. Substituting the physical hard-
ware particularly configured to implement various acts
for non-physical hardware, using mental steps for exam-
ple, may substantially affect the way the embodiments
work. Such computer hardware limitations are clearly es-
sential elements of the embodiments described herein,
and they cannot be omitted or substituted for mental
means without having a material effect on the operation
and structure of the embodiments described herein. The
computer hardware is essential to implement the various
embodiments described herein and is not merely used
to perform steps expeditiously and in an efficient manner.
[0060] The term "connected" or "coupled to" may in-
clude both direct coupling (in which two elements that
are coupled to each other contact each other) and indirect
coupling (in which at least one additional element is lo-
cated between the two elements).
[0061] The technical solution of embodiments may be
in the form of a software product. The software product
may be stored in a non-volatile or non-transitory storage
medium, which can be a compact disk read-only memory
(CD-ROM), a USB flash disk, or a removable hard disk.
The software product includes a number of instructions
that enable a computer device (personal computer, serv-
er, or network device) to execute the methods provided
by the embodiments.
[0062] The embodiments described in this document
provide non-limiting examples of possible implementa-
tions of the present technology. Upon review of the
present disclosure, a person of ordinary skill in the art
will recognize that changes may be made to the embod-
iments described herein without departing from the scope
of the present technology. Yet further modifications could
be implemented by a person of ordinary skill in the art in
view of the present disclosure, which modifications would
be within the scope of the present technology.
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Claims

1. An aircraft engine, comprising:

a fluid system (30) including a fluid circuit (33)
fluidly connecting a plurality of components to a
source (31) of a fluid, the fluid being flammable,
a component (35) of the plurality of components,
in particular an actuator, containing a volume of
the fluid during normal operation; and
a valve (70) fluidly connected to the fluid circuit
(33) upstream of the component (35) relative to
a flow of the fluid towards the component (35),
the valve (70) having an open configuration flu-
idly connecting the source (31) of the fluid to the
component (35) through the valve (70) and a
closed configuration in which the valve (70) dis-
connects the source (31) of the fluid from the
component (35), the valve (70) movable from
the open configuration to the closed configura-
tion in response to the component (35) being
subjected to a fire event.

2. The aircraft engine of claim 1, wherein the valve (70)
includes a valve member (72) engaged by a deform-
able member (74), the deformable member (74) hav-
ing a first shape and a second shape different than
the first shape, the valve (70) being in the open con-
figuration when the deformable member (74) is in
the first shape and being in the closed configuration
when the deformable member (74) is in the second
shape,
wherein, optionally, the deformable member (74) in-
cludes a shape-memory alloy.

3. The aircraft engine of claim 2, wherein a length of
the deformable member (74) varies from the first
shape to the second shape,
wherein, optionally, the length is greater in the sec-
ond shape than in the first shape.

4. The aircraft engine of claim 2 or 3, wherein the de-
formable member (74) biases the valve member (72)
against a valve seat (73) in the second shape and
maintains a gap (G) between the valve member (72)
and the valve seat (73) in the first shape.

5. The aircraft engine of claim 2, 3 or 4, wherein the
deformable member (74) is a rod helicoidally wound-
ed about a longitudinal axis (L) in-line with a line of
the fluid circuit (33), the deformable member (74) in
contact with the fluid.

6. The aircraft engine of any of claims 2 to 5, wherein
a force required to move the deformable member
(74) between the first shape and the second shape
is greater than a pressure of the fluid times a surface
area of a projection of the valve member (72) on a

plane normal to the longitudinal axis (L).

7. The aircraft engine of any preceding claim, compris-
ing a low-pressure shaft (18) drivingly engaged to a
load (17), the low-pressure shaft (18) drivingly en-
gaged to a pump (32) in fluid communication with
the fluid circuit (33), a drive path from the load (17)
to the pump (32), the drive path devoid of a clutch
between the load (17) and the pump (32).

8. A method of stopping a flow of a fluid, in particular
oil, to a component (35) of a fluid system (30) of an
aircraft engine, the fluid being flammable, the meth-
od comprising:

permitting fluid communication from a source
(31) of the fluid to the component (35) through
a valve (70) located upstream of the component
(35), the component (35) containing a volume
of the fluid during normal operation; and
upon the component (35) being exposed to a
fire event, blocking fluid communication from the
source (31) of the fluid to the component (35)
by closing the valve (70).

9. The method of claim 8, wherein the valve (70) in-
cludes a valve member (72) engaged by a deform-
able member (74), the deformable member (74) hav-
ing a first shape in which the valve member (72) is
distanced from a valve seat (73) and a second shape
different than the first shape and in which the valve
member (72) is biased against the valve seat (73),
the blocking of the fluid communication from the fluid
source (31) to the component (35) includes deform-
ing the deformable member (74) with heat of the fluid
from the first shape to the second shape.

10. The method of claim 9, wherein the deforming of the
deformable member (74) includes varying a length
of the deformable member (74) with the heat of the
fluid.

11. The method of claim 9 or 10, wherein the deformable
member (74) is a rod helicoidally-wounded about a
longitudinal axis (L), the rod made of a shape-mem-
ory alloy.

12. The method of claim 9, 10 or 11, wherein the per-
mitting of the fluid communication from the fluid
source (31) to the component (35) includes flowing
the fluid around the valve member (72).

13. The method of any of claims 8 to 12, comprising shut-
ting down the aircraft engine and allowing a propeller
of the aircraft engine to rotate by wind milling.

14. The method of claim 13, wherein the blocking of the
fluid communication from the fluid source (31) to the
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component (35) with the valve (70) includes resisting
a pressure of the fluid driven by a pump (32) drivingly
engaged by the propeller.

15. The method of any of claims 8 to 14, wherein the
blocking of the fluid communication from the fluid
source to the component (35) with the valve (70) in
response to the component (35) being subjected to
the fire event includes closing the valve (70) when a
temperature of the fluid is above a predetermined
temperature, the predetermined temperate being
above a maximal operating temperature of the fluid.
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