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SYSTEM FOR AND METHOD OF ACTUATING AN AIRCRAFT COWL
CROSS-REFERENCE

[01] The present application claims priority from U.S. Provisional Patent Application No.

62/349,807, filed June 14, 2016, the entirety of which is incorporated herein by reference.

FIELD

[02] The present technology relates to systems and methods for actuating an aircraft cowl.
In particular, the systems and methods allow detecting that current is drawn in a solenoid

valve to cause an electrical motor to be powered.
BACKGROUND

[03] Aircraft engines frequently require operators to perform maintenance and/or repair
work, typically during stopovers along a flight route and/or during pre-scheduled
maintenances of the aircraft. Conventional aircraft cowls mounted on nacelles of the aircraft
engines are constructed as two half cylinders hingedly attached to a mounting strut so that
they may be pivoted upwardly away from an engine core to allow operators to access an

engine core.

[04] In order to ease opening and/or closing of aircraft cowls while limiting an amount of
machinery to be brought next to the aircraft during maintenance operations (e.g., an external
hydraulic pump), modern aircraft comprise self-contained opening and closing systems which
are power-driven to allow easy opening and/or closing of heavy cowl doors. Such opening
and closing systems are depicted in U.S. Patent 4,399,966 to The Boeing Company (the ‘966
patent). In particular, the ‘9066 patent describes a motor-driven pump for pumping hydraulic
fluid from a reservoir mounted on an aircraft engine through a control circuit which
selectively channels the fluid to actuators associated with each of the cowl portions to move
the cowl portions to their desired positions. The hydraulic control circuit comprises solenoid-
actuated valves associated with each of the actuators that are operable to selectively permit

flow of fluid into and out of the actuators as is desired to open and close the cowl portions.

[05] Conventional configurations of such self-contained opening and closing systems
typically require an electric motor to actuate the hydraulic pump so that, in turn, the hydraulic

pump allows fluid to circulate in the hydraulic circuit. As electric motors may be subjected to
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burn out if they remain powered for too long, they cannot be left powered on permanently
when the aircraft is on the ground. As a result, conventional configurations of such self-
contained opening and closing systems rely on two different switches to actuate the opening
and closing systems, a first switch allowing an operator to power the electrical engine and a
second switch allowing the operator to command the opening of the aircraft cowl. Hence, the

need for two different switches and two different actions to be undertaken by the operator.

[06] As it may be appreciated, even though conventional configurations provide benefits,
they come at the expense of additional system complexity, additional weight caused by the
presence of certain sub-systems and/or a certain complexity of operation as particular
sequences of steps are to be followed by the operator. Improvements may be therefore

desirable.
SUMMARY

[07] In one aspect, various implementations of the present technology provide a power

door opening system for an aircraft cowl, the system comprising:

a first control switch electrically connected to a power source, the first control switch

being operable to transition between a first position and a second position;

a solenoid valve eclectrically connected to the control switch and in fluid
communication with an hydraulic actuator and a fluid reservoir, the solenoid valve being
selectively operable in a first mode to direct fluid from the fluid reservoir to the hydraulic
actuator and in second mode to direct fluid from the hydraulic actuator to the fluid reservoir,

the hydraulic actuator being mechanically connected to the aircraft cowl; and

an electrical system controller electrically connected to the solenoid valve and
configured to (1) detect that current is drawn in the solenoid valve and, (2) upon detecting
that the current is drawn in the solenoid valve, cause an electric motor to be powered, the
clectric motor being connected to an hydraulic pump, the hydraulic pump being in fluid

communication with the solenoid valve and the fluid reservoir.

[08] In another aspect, the electrical system controller further comprises a processor and a
non-transitory computer-readable medium, the non-transitory computer-readable medium

comprising control logic which, upon execution by the processor, causes detecting that
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current is drawn in the solenoid valve and upon detecting that the current is drawn in the

solenoid valve, causing the electric motor to be powered.

[09] In yet another aspect, causing the electric motor to be powered comprises

transitioning a second control switch between an open position and a close position.

[10] In another aspect, detecting that current is drawn in the solenoid valve comprises

detecting that an intensity of the current drawn in the solenoid valve is superior to 300mA.

[11] In yet another aspect, detecting that current is drawn in the solenoid valve comprises

detecting that an intensity of the current drawn in the solenoid valve is superior to 250mA.

[12] In another aspect, detecting that current is drawn in the solenoid valve comprises

detecting that an intensity of the current drawn in the solenoid valve is superior to 350mA.

[13] In yet another aspect, transitioning the second control switch from the open position to

the close position results in an activation of the hydraulic pump.

[14] In another aspect, the eclectrical system controller comprises a secondary power

distribution assembly (SPDA).

[15] In yet another aspect, the SPDA comprises a Solid State Power Converter (SSPC), the
SSPC comprising a programmable controller and a non-transitory computer-readable
medium, the non-transitory computer-readable medium comprising control logic which, upon
execution by the programmable controller, causes detecting that current is drawn in the
solenoid valve and upon detecting that the current is drawn in the solenoid valve, causing the

electric motor to be powered.

[16] In another aspect, the first position is associated with an aircraft cowl open position

and the second position is associated with an aircraft cowl close position.

[17] In yet another aspect, the power source comprises at least one of a power pack, a

battery, an electric backbone of the aircraft and an external electric system.

[18] In another aspect, the first mode is associated with an opening of the aircraft cowl and

the second mode is associated with a closing of the aircraft cowl.
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[19] In another aspect, various implementations of the present technology provide a

method of actuating a cowl door, the method comprising:

detecting that current is drawn in a solenoid valve, the solenoid valve being
selectively operable in a first mode to direct fluid from a fluid reservoir to an hydraulic
actuator and in second mode to direct fluid from the hydraulic actuator to the fluid reservoir;

and

causing an electric motor to be powered based on the detection that current is drawn
in the solenoid valve for actuating the cowl door, the electric motor being connected to a
hydraulic pump in fluid communication with the solenoid valve, the hydraulic actuator and

the fluid reservoir.
[20]  In yet another aspect, the method further comprises:
if the solenoid valve is in the first mode of operation:

causing the hydraulic pump to direct fluid from the fluid reservoir to the

hydraulic actuator; and
causing the hydraulic actuator to open the cowl door.
[21]  In another aspect, the method further comprises:
if the solenoid valve is in the second mode of operation:

causing the hydraulic pump to direct fluid from the hydraulic actuator to the

fluid reservoir; and
causing the hydraulic actuator to close the cowl door.

[22] In yet another aspect, causing the electric motor to be powered based on the detection
that current is drawn in the solenoid valve comprises causing the electric motor to be

powered solely based on the detection that current is drawn in the solenoid valve.

[23] In another aspect, detecting that current is drawn in the solenoid valve comprises

detecting that an intensity of the current drawn in the solenoid valve is superior to 300mA.
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[24] In yet another aspect, causing the electric motor to be powered based on the detection
that current is drawn in the solenoid valve comprises automatically transitioning a second

control switch from an open position to a close position.

[25] In another aspect, transitioning the second control switch from the open position to the

close position results in an activation of the hydraulic pump.

[26] In other aspects, various implementations of the present technology provide a non-
transitory computer-readable medium storing program instructions for actuating an aircraft
cowl, the program instructions being executable by a processor of a computer-based system

to carry out one or more of the above-recited methods.

[27] In other aspects, various implementations of the present technology provide a
computer-based system, such as, for example, but without being limitative, an eclectrical
system controller comprising at least one processor and a memory storing program
instructions for actuating an aircraft cowl, the program instructions being executable by the at
least one processor of the electrical system controller to carry out one or more of the above-

recited methods.

[28] In the context of the present specification, unless expressly provided otherwise, a
computer system may refer, but is not limited to, an “electronic device”, a “controller”, a
“control computer”, a “control system”, a “computer-based system” and/or any combination

thereof appropriate to the relevant task at hand.

[29] In the context of the present specification, unless expressly provided otherwise, the
expression “computer-readable medium” and “memory” are intended to include media of any
nature and kind whatsoever, non-limiting examples of which include RAM, ROM, disks
(CD-ROMs, DVDs, floppy disks, hard disk drives, etc.), USB keys, flash memory cards,
solid state-drives, and tape drives. Still in the context of the present specification, “a”
computer-readable medium and “the” computer-readable medium should not be construed as
being the same computer-readable medium. To the contrary, and whenever appropriate, “a”

computer-readable medium and “the” computer-readable medium may also be construed as a

first computer-readable medium and a second computer-readable medium.

[30] In the context of the present specification, unless expressly provided otherwise, the

words “first”, “second”, “third”, etc. have been used as adjectives only for the purpose of
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allowing for distinction between the nouns that they modify from one another, and not for the

purpose of describing any particular relationship between those nouns.

[31] Implementations of the present technology each have at least one of the above-
mentioned object and/or aspects, but do not necessarily have all of them. It should be
understood that some aspects of the present technology that have resulted from attempting to
attain the above-mentioned object may not satisfy this object and/or may satisfy other objects

not specifically recited herein.

[32] Additional and/or alternative features, aspects and advantages of implementations of
the present technology will become apparent from the following description, the

accompanying drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[33] For a better understanding of the present technology, as well as other aspects and
further features thereof, reference is made to the following description which is to be used in

conjunction with the accompanying drawings, where:

[34]  Figure 1 is a perspective view taken from a top, front, left side of an aircraft;

[35] Figure 2 is a left side elevation view of an engine assembly and a portion of fuselage

of the aircraft of Fig. 1;

[36] Figure 3 is a diagram of a power door opening system in accordance with an

embodiment of the present technology;

[37] Figure 4 is a diagram of a computing environment in accordance with an embodiment

of the present technology; and

[38] Figure 5 is a diagram illustrating a flowchart illustrating a computer-implemented

method implementing embodiments of the present technology.

[39] It should also be noted that, unless otherwise explicitly specified herein, the drawings

are not to scale.

DETAILED DESCRIPTION
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[40] The examples and conditional language recited herein are principally intended to aid
the reader in understanding the principles of the present technology and not to limit its scope
to such specifically recited examples and conditions. It will be appreciated that those skilled
in the art may devise various arrangements which, although not explicitly described or shown
herein, nonetheless embody the principles of the present technology and are included within

its spirit and scope.

[41] Furthermore, as an aid to understanding, the following description may describe
relatively simplified implementations of the present technology. As persons skilled in the art
would understand, various implementations of the present technology may be of a greater

complexity.

[42] In some cases, what are believed to be helpful examples of modifications to the
present technology may also be set forth. This is done merely as an aid to understanding, and,
again, not to define the scope or set forth the bounds of the present technology. These
modifications are not an exhaustive list, and a person skilled in the art may make other
modifications while nonetheless remaining within the scope of the present technology.
Further, where no examples of modifications have been set forth, it should not be interpreted
that no modifications are possible and/or that what is described is the sole manner of

implementing that element of the present technology.

[43] Moreover, all statements herein reciting principles, aspects, and implementations of
the present technology, as well as specific examples thereof, are intended to encompass both
structural and functional equivalents thereof, whether they are currently known or developed
in the future. Thus, for example, it will be appreciated by those skilled in the art that any
block diagrams herein represent conceptual views of illustrative circuitty embodying the
principles of the present technology. Similarly, it will be appreciated that any flowcharts,
flow diagrams, state transition diagrams, pseudo-code, and the like represent various
processes which may be substantially represented in computer-readable media and so
executed by a computer or processor, whether or not such computer or processor is explicitly

shown.

[44]  The functions of the various elements shown in the figures, including any functional
block labeled as a "processor" or a “controller”, may be provided through the use of

dedicated hardware as well as hardware capable of executing software in association with
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appropriate software. When provided by a processor, the functions may be provided by a
single dedicated processor, by a single shared processor, or by a plurality of individual
processors, some of which may be shared. In some embodiments of the present technology,
the processor may be a general purpose processor, such as a central processing unit (CPU) or
a processor dedicated to a specific purpose, such as a digital signal processor (DSP).
Moreover, explicit use of the term "processor” or "controller" should not be construed to refer
exclusively to hardware capable of executing software, and may implicitly include, without
limitation, application specific integrated circuit (ASIC), field programmable gate array
(FPGA), read-only memory (ROM) for storing software, random access memory (RAM), and

non-volatile storage. Other hardware, conventional and/or custom, may also be included.

[45] Software modules, or simply modules which are implied to be software, may be
represented herein as any combination of flowchart elements or other elements indicating
performance of process steps and/or textual description. Such modules may be executed by

hardware that is expressly or implicitly shown.

[46]  With these fundamentals in place, we will now consider some non-limiting examples

to illustrate various implementations of aspects of the present technology.

[47] Referring to FIG. 1, there is shown an aircraft 10. The aircraft 10 is an exemplary
implementation of an aircraft and other types of aircraft are contemplated. The aircraft 10 has
a fuselage 12, a cockpit 14 at a front of the fuselage 12 and a tail 16 at a rear of the fuselage
12. The tail 16 has left and right horizontal stabilizers 18 and a vertical stabilizer 20. Each
horizontal stabilizer 18 is provided with an elevator 22 used to control the pitch of the aircraft
10. The vertical stabilizer 20 is provided with a rudder 24 used to control the yaw of the
aircraft 10. The aircraft 10 also has a pair of wings 26. The left wing 26 is connected to the
fuselage 12 and extends on a left side thereof. The right wing 26 is connected to the fuselage
12 and extends on a right side thereof. The wings 26 are provided with flaps 28 and ailerons
30. The flaps 28 are used to control the lift of the aircraft 10 and the ailerons 30 are used to
control the roll of the aircraft 10. Optionally, each wing 26 is provided with a winglet 32 at a
tip thereof. Left and right engine assemblies 34 are connected to a bottom of the left and
right wings 26 respectively, as will be described in greater detail below. It is contemplated
that more than one engine assembly 34 could be connected to each wing 26. The aircraft 10
is provided with many more components and systems, such as a landing gear and auxiliary

power unit, which will not be described herein.
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[48] Referring now concurrently to FIG. 1 and 2, the left engine assembly 34 will be
described in more detail. As the right engine assembly 34 is similar to the left engine
assembly 34, it will not be described in detail herein. Elements of the right engine assembly
34 that correspond to those of the left engine assembly 34 have been labeled with the same

reference in the figures.

[49] The left engine assembly 34 has a nacelle 50 inside which is an engine 52. In the
present implementation, the engine 52 is a turbofan engine such as the Pratt & WhitneyTM
PW1500G™ turbofan engine. It is contemplated that other turbofan engines could be used.

It is also contemplated that an engine other than a turbofan engine could be used.

[50] A pylon 54 is connected between the nacelle 50 and a bottom of the left wing 26,
thereby connecting the engine 52 to the left wing 26. The pylon 54 extends along a top of the
nacelle 50. A majority of the pylon 54 extends forward of a leading edge 56 of the left wing

26. The top, rear portion of the pylon 54 connects to the bottom, front portion of the wing 26.

[51] As can be seen in FIG. 2, the engine assembly 34 is also provided with a first cowl
210 (which may also equally be referred to as a fan cowl) and a second cowl 212 (which may
also equally be referred to as a thrust reverser cowl). The first cowl 210 defines a first door
which may give access to a first portion of the engine 52. The second cowl 212 defines a
second door which may give access to a second portion of the engine 52. The first cowl 210
and the second cowl 212 may define portions of the nacelle 50 and be shaped so as to define
an aerodynamic profile of the nacelle 50. The first cowl 210 and the second cowl 212 may
also be referred to as fairing components. As illustrated in FIG. 2, the second cowl 212
defines an outer surface of a right thrust reverser panel 230 (also referred to as a right C-Duct
panel) when the nacelle 50 is observed from a front of the left engine 52. The right thrust
reverser panel 230 is illustrated in an open position thereby providing access to the second
portion of the engine 52. The right thrust reverser panel 230 is mechanically connected to a
first actuator 240. In some embodiments, the first actuator 240 allow an automatic opening
and/or closing of the right thrust reverser panel 230 as will be discussed in further details in

connection with the description of FIG. 3.

[52] In the present embodiment, the right thrust reverser panel 230 is part of a thrust
reverser system. The thrust reverser system may be used to redirect some of the thrust

generated by the engine 52 once the aircraft 10 has touched down during a landing. In the
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present implementation, the thrust reverser system is a coldstream-type thrust reverser system
and comprises the right thrust reverser panel 230 and a left thrust reverser panel (not shown).
In some embodiments, the left thrust reverser panel (also referred to as a left C-Duct panel)
may be symmetrical to the right thrust reverser panel 230 about a vertical plan positioned at a
center of the nacelle 50. The left thrust reverser panel may be mechanically connected to a
second actuator 260 so as to allow an automatic opening and/or closing of the left thrust
reverser panel. When the thrust reverser system is actuated, the right thrust reverser panel 230
and the left thrust reverser panel (which are both in a closed position when the aircraft is
operated) are displaced rearward over the rear portion of the nacelle 50. As the right thrust
reverser panel 230 and the left thrust reverser panel are displaced rearward, a blocking
mechanism (not shown) blocks the passage of air toward the back of the engine 52 and
redirects it toward cascade vanes (not shown). The cascade vanes direct the air toward a
front of the aircraft 10, thereby creating a reverse thrust. When the thrust reverser system is
not actuated, the right thrust reverser panel 230 and the left thrust reverser panel are flush
with an outer skin of the nacelle 50 as can be seen in FIG. 1, and the cascade vanes are
covered by the right thrust reverser panel 230 and the left thrust reverser panel. Hydraulic
lock actuators (not shown) lock the right thrust reverser panel 230 and the left thrust reverser
panel in their closed positions to prevent the accidental deployment of the thrust reverser
system when the aircraft 10 is not on the ground. When the aircraft is on the ground and an
opening/closing command is inputted by a maintenance operator, the hydraulic lock actuators
may unlock the right thrust reverser panel 230 and the left thrust reverser panel to allow an
opening of the right thrust reverser panel 230 and the left thrust reverser panel for
maintenance operations. It is contemplated that other types of thrust reverser systems could
be used, such as, but not limited to, clamshell-type thrust reverser systems and bucket-type

thrust reverser systems.

[53] Turning now to FIG. 3, a diagram of a power door opening system (PDOS) 300 in
accordance with an embodiment of the present technology is shown. The PDOS 300 may be
integrated within the nacelle 50 and/or be part of the engine 52. In some alternative
embodiments, at least some sub-systems of the PDOS 300 may be located elsewhere in the
aircraft, such as, for example, but without being limited to, in the pylon 54 and/or the
fuselage 12. In the embodiment illustrated at FIG. 3, the PDOS 300 comprises a left H C-
Duct switch 310 and a right H C-Duct switch 320. The left H C-Duct switch 310 and the right

H C-Duct switch 320 are connected to a switch connector 312 and a switch connector 322,
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respectively. The switch connector 312 and the switch connector 322 are connected to a
power pack 326 via a switch signal connector 330. In some embodiments, the left H C-Duct
switch 310 and the right H C-Duct switch 320 are located within the nacelle 50 so as to be
accessible by a maintenance operator. In some alternative embodiments, the left H C-Duct
switch 310 and the right H C-Duct switch 320 may be located elsewhere in the aircraft. In yet
some other embodiments, the left H C-Duct switch 310 and the right H C-Duct switch 320
may be, at least partially, virtualized so as to be operable via a software command issued
from a system of the aircraft or a system associated with the maintenance operator (e.g., a
tablet operating a maintenance software module issuing a command directed to at least one of
the left H C-Duct switch 310 and the right H C-Duct switch 320). In some embodiments, the
left H C-Duct switch 310 and the right H C-Duct switch 320 are associated with the left
thrust reverser panel and the right thrust reverser panel 230, respectively. In such
embodiments, the left H C-Duct switch 310 may allow controlling an opening and/or a
closing of the left thrust reverser panel and the right H C-Duct switch 320 may allow
controlling an opening and/or a closing of the right thrust reverser panel 230. The left H C-
Duct switch 310 and the right H C-Duct switch 320 may be powered by the power pack 326.

[54] In some embodiments, current is provided to the left H C-Duct switch 310 and the
right H C-Duct switch 320 only when certain aircraft operation conditions are met. In some
embodiments, current is provided to the left H C-Duct switch 310 and the right H C-Duct
switch 320 only when the aircraft is on the ground and the engines are turned off. In some
alternative embodiments, current is provided to the left H C-Duct switch 310 and the right H
C-Duct switch 320 only when the aircraft is on the ground. As an example, a sensor located
on at least one of the landing gears may detect that the aircraft is on the ground and transmit a
signal to the power pack 326 and/or the electrical system controller 380 which, in turn,

powers on the left H C-Duct switch 310 and the right H C-Duct switch 320.

[55] In some embodiments, each one of the left H C-Duct switch 310 and the right H C-
Duct switch 320 may be operable to transition from a first position associated with an
opening of an aircraft cowl and a second position associated with a closing of the aircraft
cowl. In some embodiments, transitioning one of the left H C-Duct switch 310 and the right
H C-Duct switch 320 from either the first position to the second position or the second
position to the first position, may cause electric current to be supplied to a left H C-Duct

solenoid valve 350 and/or to a right H C-Duct solenoid valve 340.
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[56] In the embodiment exemplified at FIG. 3, the switch signal connector 330 connects
the left H C-Duct switch 310 to the left H C-Duct solenoid valve 350 and the right H C-Duct
switch 320 to the right H C-Duct solenoid valve 340. In some embodiments, the left H C-
Duct solenoid valve 350 and the right H C-Duct solenoid valve 340 may be implemented as
an electromechanically operated valve. As it may become apparent to a person skilled in the
art of the present technology, the left H C-Duct solenoid valve 350 and the right H C-Duct
solenoid valve 340 may be controlled by an electric current through a solenoid allowing each
one of the left H C-Duct solenoid valve 350 and the right H C-Duct solenoid valve 340 to be
switched from a first mode to a second mode by modifying the outflow. The left H C-Duct
solenoid valve 350 and the right H C-Duct solenoid valve 340 may have one or more fluid
outlets. In the illustrated embodiment, each one of the left H C-Duct solenoid valve 350 and
the right H C-Duct solenoid valve 340 are in fluid communication with a fluid reservoir 372.

The fluid reservoir 372 is associated with an hydraulic pump 370.

[57] The right H C-Duct solenoid valve 340 is in fluid communication with the first
actuator 240. The left H C-Duct solenoid valve 350 is in fluid communication with the
second actuator 260. In some embodiments, the right H C-Duct solenoid valve 340 may
direct fluid from the fluid reservoir 372 to the first actuator 240 when the right H C-Duct
solenoid valve 340 is operating in the first mode. Alternatively, the right H C-Duct solenoid
valve 340 may direct fluid from the first actuator 240 to the fluid reservoir 372 when the right
H C-Duct solenoid valve 340 is operating in the second mode. Under such embodiments, the
first mode is associated with an opening of the aircraft cowl 212 (which, in some
embodiments, may also be equated to the opening of the right thrust reverser panel 230) and
the second mode is associated with a closing of the aircraft cowl (which, in some

embodiments, may also be equated to the closing of the right thrust reverser panel 230).

[58] Similarly to the right H C-Duct solenoid valve 340, the left H C-Duct solenoid
valve 350 may direct fluid from the fluid reservoir 372 to the second actuator 260 when the
left H C-Duct solenoid valve 350 is operating in the first mode. Alternatively, the left H C-
Duct solenoid valve 350 may direct fluid from the second actuator 260 to the fluid reservoir
372 when the left H C-Duct solenoid valve 350 is operating in the second mode. Under such
embodiments, the first mode is associated with an opening of a second aircraft cowl (not
shown) which, in some embodiments, may also be equated to the opening of the left thrust

reverser panel. The second mode is associated with a closing of a second aircraft cowl which,
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in some embodiments, may also be equated to the closing of the left thrust reverser panel. In
alternative embodiments, the right H C-Duct solenoid valve 340 and the left H C-Duct

solenoid valve 350 may each be associated with two or more actuators.

[59] As the person skilled in the art of the present technology will appreciate, multiple
variations as to (1) how the right H C-Duct solenoid valve 340 and the left H C-Duct solenoid
valve 350 may be implemented and (2) how the right H C-Duct solenoid valve 340 and the
left H C-Duct solenoid valve 350 may interact with other electrical and/or hydraulic systems

may be envisioned without departing from the scope of the present technology.

[60] The power pack 326 also comprises a switch signal connector 374 which may
provide electric current to an electric motor 360. In the illustrated embodiment, the switch
signal connector 374 may also provide electric current to the switch signal connector 330, the
right H C-Duct solenoid valve 340 and the left H C-Duct solenoid valve 350. The switch
signal connector 374 is connected to the electrical system controller 380. The electrical
system controller 380 may cause the power pack 326 to supply direct current (DC) and/or
alternating current (AC) to the various systems of the PDOS 300. For example, but without
being limitative, 28V DC current may be supplied to the right H C-Duct solenoid valve 340
and the left H C-Duct solenoid valve 350 and AC current may be supplied to the electric
motor 360. In the illustrated example, the electric motor 360 may be provided with triple

phase current (illustrated by a Phase A, a Phase B and a Phase C).

[61] As illustrated in FIG. 3, the electrical system controller 380 is connected (via the
switch signal connector 374) to the right H C-Duct solenoid valve 340 and the left H C-Duct
solenoid valve 350. In some embodiments, the electrical system controller 380 is configured,
via hardware circuitry and/or embedded software, to detect that current is drawn in at least
one of the right H C-Duct solenoid valve 340 and the left H C-Duct solenoid valve 350. In
some embodiments, upon detecting that the current is drawn in the solenoid valve, the
electrical system controller 380 causes the electric motor 360 to be powered via a control
switch 382 (which may equally be referred to as a “second control switch”). As a person
skilled in the art of the present technology may appreciate, the electrical system controller
380 thereby allows to automatically power the electric motor 360 without any further manual
intervention from an operator. As a result, the operator, by solely activating at least one of the
left H C-Duct switch 310 and the right H C-Duct switch 320 may cause the opening or the

closing of at least one of the left thrust reverser panel and the right thrust reverser panel 230
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thereby avoiding the need for a second switch to be operated specifically for powering on the
electric motor 360. Other benefits may also become apparent to a person skilled in the art of

the present technology.

[62] The electrical system controller 380 comprises the control switch 382 which may
be relied upon to cause the electric motor 360 to be powered by transitioning the control
switch 382 from an open position to a close position. In some embodiments, the electrical
system controller 380 causes the control switch 382 to transition from the open position to the
close position. In some embodiments, detecting that current is drawn in at least one of the
right H C-Duct solenoid valve 340 and the left H C-Duct solenoid valve 350 comprises
determining, by the electrical system controller, that current is consumed by the at least one

of the right H C-Duct solenoid valve 340 and the left H C-Duct solenoid valve 350.

[63] In some embodiments, when one of the right H C-Duct solenoid valve 340 and the
left H C-Duct solenoid valve 350 transitions from either the first mode to the second mode or
from the second mode to the first mode (for example, after an operator has interacted with the
left H C-Duct switch 310 and/or the right H C-Duct switch 320), electric current is
consumed. In some embodiments, the electrical system controller 380 relies on a
determination that current is consumed by one of the right H C-Duct solenoid valve 340 and

the left H C-Duct solenoid valve 350 to cause the electric motor 360 to be powered.

[64] In some embodiments, the electrical system controller 380 may be configured so as
to determine that an intensity of the current drawn in the at least one of the right H C-Duct
solenoid valve 340 and the left H C-Duct solenoid valve 350 is superior to 300mA. In some
alternative embodiments, this determination may be made if the intensity of the current is
about 300mA. In yet some alternative embodiments, this determination may be made if the
intensity of the current is superior to 250mA. In yet some alternative embodiments, this
determination may be made if the intensity of the current is superior to 350mA. As the person
skilled in the art of the present technology may appreciate, multiple variations may be

envisioned without departing from the scope of the present technology.

[65] In some embodiments, the electrical system controller 380 may comprise a
secondary power distribution assembly (SPDA) which may be connected to a primary power
distribution system (PPDS) thereby allowing to rely on an electric architecture distributed in

various parts of the aircraft. In some embodiments, the SPDA may comprise a solid state
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power converter (SSPC) comprising a programmable controller and a non-transitory

computer-readable medium.

[66] In some embodiments, once the control switch 382 transitions from the open
position to the close position, the electric motor 360 is powered thereby driving the hydraulic
pump 370. As the person skilled in the art of the present technology may appreciate, the
electric motor 360 may be mechanically connected to the hydraulic pump 370 in accordance
with arrangement known in the art of the present technology. The electric motor 360 may be
implemented in multiple ways and selected so as to be able to appropriately drive the
hydraulic pump 370. Once activated, the hydraulic pump 370 may cause fluid to flow from
the hydraulic reservoir 372 to the actuators 240, 260 or from the actuators 240, 260 to the
hydraulic reservoir 372 (depending on the configuration of each one of the right H C-Duct

solenoid valve 340 and the left H C-Duct solenoid valve 350 at a given time).

[67] In some embodiments, the power pack 326 may comprise a power source so as to
provide electric current to the various systems, such as the left H C-Duct switch 310, the right
H C-Duct switch 320, the right H C-Duct solenoid valve 340, the left H C-Duct solenoid
valve 350, the electric motor 360 and the electrical system controller 380. In some
embodiments, the power source may be the power pack 326 itself (e.g., a battery embedded
within the power pack). Alternatively, the power source may be one of the aircraft systems
connected to the electric backbone of the aircraft (e.g., an auxiliary power unit (APU)) or an
external system (e.g., an electrical source located on the ground). In some embodiments, the
power pack 326 may define a single unit comprising all or at least some of the systems
illustrated at FIG. 3, namely, the left H C-Duct switch 310, the right H C-Duct switch 320,
the right H C-Duct solenoid valve 340, the left H C-Duct solenoid valve 350, the electric

motor 360 and the electrical system controller 380.

[68] Even though reference is made to the actuators 240, 260, the left H C-Duct switch
310, the right H C-Duct switch 320, the right H C-Duct solenoid valve 340 and the left H C-
Duct solenoid valve 350, it should be understood that more or less actuators, switches and/or
solenoid valves may be used without departing from the scope of the present technology. For
example, the present technology may be implemented based on a single switch, a single
solenoid valve and multiple actuators mechanically connected to an aircraft cowl. Multiple
variations may therefore be envisioned and will become apparent to the person skilled in the

art of the present technology.
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[69] Turning now to FIG. 4, a diagram of a computing environment 400 in accordance
with an embodiment of the present technology is shown. In some embodiments, the
computing environment 400 may be implemented by the electrical system controller 380, for
example, but without being limited to, embodiments wherein the electrical system controller
380 comprises a SPDA and/or a PPDS and/or a SSPC. In some embodiments, the computing
environment 400 comprises various hardware components including one or more single or
multi-core processors collectively represented by a processor 410, a solid-state drive 420, a
random access memory 430 and an input/output interface 450. The computing environment
400 may be a computer specifically designed for installation into an aircraft. In some
alternative embodiments, the computing environment 400 may be a generic computer system
adapted to meet certain requirements, such as, but not limited to, certification requirements.
The computing environment 400 may be an “electronic device”, a “controller”, a “control
computer”, a “control system”, a “computer-based system” and/or any combination thereof
appropriate to the relevant task at hand. In some embodiments, the computing environment
400 may also be a sub-system of one of the above-listed systems. In some other
embodiments, the computing environment 400 may be an “off the shelf” generic computer
system. In some embodiments, the computing environment 400 may also be distributed
amongst multiple systems. The computing environment 400 may also be specifically
dedicated to the implementation of the present technology. As a person in the art of the
present technology may appreciate, multiple variations as to how the computing environment
400 is implemented may be envisioned without departing from the scope of the present

technology.

[70] Communication between the various components of the computing environment 400
may be enabled by one or more internal and/or external buses 460 (e.g. a PCI bus, universal
serial bus, IEEE 1394 “Firewire” bus, SCSI bus, Serial-ATA bus, ARINC bus, etc.), to which

the various hardware components are electronically coupled.

[71]  The input/output interface 450 may be coupled to the left H C-Duct switch 310, the
right H C-Duct switch 320, the right H C-Duct solenoid valve 340, the left H C-Duct solenoid

valve 350, the electric motor 360 and/or the electrical system controller 380.

[72]  According to implementations of the present technology, the solid-state drive 420

stores program instructions suitable for being loaded into the random access memory 430 and
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executed by the processor 410 for actuating an aircraft cowl. For example, the program

instructions may be part of a library or an application.

[73] In some embodiments, the computing environment 400 may be configured so as to
detect that current is drawn in at least one of the right H C-Duct solenoid valve 340, the left H
C-Duct and cause the electric motor 360 to be powered based on the detection that current is
drawn in the solenoid valve (e.g., without any further manual action from a maintenance

operator).

[74]  Turning now to FIG. 5, a flowchart illustrating a computer-implemented method 500
of actuating an aircraft cowl is illustrated. Even though reference is generally made to a
method of actuating an aircraft cowl, it should be understood that in the present context, the
aircraft cowl may encompass various fairing components, panels and/or doors used in
connection with a nacelle and that may be actuated so as to provide access to an aircraft
engine. Such aircraft cowl may encompass, for example, but without being limited to, the
right thrust reverser panel 230, the left thrust reverser panel, the first cowl 210 and/or the
second cowl 212. In some embodiments, the computer-implemented method 500 may be
(completely or partially) implemented on the electrical system controller 380 and/or the

computing environment 400.

[75] The method 500 starts at step 502 by detecting that current is drawn in a solenoid
valve. In some embodiments, the solenoid valve may be selectively operable in a first mode
to direct fluid from a fluid reservoir to an hydraulic actuator and in second mode to direct
fluid from the hydraulic actuator to the fluid reservoir. In some embodiments, the solenoid
valve may be similar to the at least one of the right H C-Duct solenoid valve 340 and the left
H C-Duct solenoid valve 350. In some embodiments, the fluid reservoir may be similar to the
fluid reservoir 372 and the hydraulic actuator may be similar to one of the first actuator 240
and/or the second actuator 260. In some embodiments, detecting that current is drawn in the
solenoid valve comprises detecting that an intensity of the current drawn in the solenoid valve

is superior to 300mA.

[76] At step 504, the method causes an electric motor to be powered based on the detection
that current is drawn in the solenoid valve. In some embodiments, causing the electric motor
to be powered based on the detection that current is drawn in the solenoid valve comprises

automatically transitioning a second control switch from an open position to a closed
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position. In some embodiments, the second control switch may be similar to the control
switch 382. In some embodiments, transitioning the second control switch from the open
position to the closed position results in an activation of the hydraulic pump. In some
embodiments, step 504 may occur without any additional action to be required by an operator
and/or any signal sensed from the system. In other words, the step 502 may be sufficient to
cause the electric motor to be powered on. In some embodiments, step 504 may allow an
operator to actuate the aircraft cowl by solely interacting with the left H C-Duct switch 310
and/or the right H C-Duct switch 320 and without requiring interaction with an additional

switch dedicated to powering on the electric motor.

[77] At a step 506, if the solenoid valve is in a first mode of operation, the method 500
proceeds to steps 508 and 510. The step 508 comprises causing an hydraulic pump to direct
fluid from the fluid reservoir to the hydraulic actuator. In some embodiments, the hydraulic
pump may be similar to the hydraulic pump 370. The step 510 comprises causing the
hydraulic actuator to open the cowl door. As a person skilled in the art may appreciate, steps

508 and 510 may occur simultaneously.

[78] At a step 512, if the solenoid valve is in the second mode of operation, the method
500 proceeds to steps 514 and 516. The step 514 comprises causing the hydraulic pump to
direct fluid from the hydraulic actuator to the fluid reservoir. The step 516 comprises causing
the hydraulic actuator to close the cowl door. As a person skilled in the art may appreciate,

steps 514 and 516 may occur simultaneously.

[79] While the above-described implementations have been described and shown with
reference to particular steps performed in a particular order, it will be understood that these
steps may be combined, sub-divided, or re-ordered without departing from the teachings of
the present technology. At least some of the steps may be executed in parallel or in series.

Accordingly, the order and grouping of the steps is not a limitation of the present technology.

[80] It should be expressly understood that not all technical effects mentioned herein need
to be enjoyed in each and every embodiment of the present technology. For example,
embodiments of the present technology may be implemented without the user enjoying some
of these technical effects, while other embodiments may be implemented with the user

enjoying other technical effects or none at all.
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[81] Modifications and improvements to the above-described implementations of the
present technology may become apparent to those skilled in the art. The foregoing description
is intended to be exemplary rather than limiting. The scope of the present technology is

therefore intended to be limited solely by the scope of the appended claims.
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‘What is claimed is:

1. A power door opening system for an aircraft cowl, the system comprising:

a first control switch electrically connected to a power source, the first control switch

being operable to transition between a first position and a second position;

a solenoid valve eclectrically connected to the control switch and in fluid
communication with an hydraulic actuator and a fluid reservoir, the solenoid valve being
selectively operable in a first mode to direct fluid from the fluid reservoir to the hydraulic
actuator and in second mode to direct fluid from the hydraulic actuator to the fluid reservoir,

the hydraulic actuator being mechanically connected to the aircraft cowl; and

an electrical system controller electrically connected to the solenoid valve and
configured to (1) detect that current is drawn in the solenoid valve and, (2) upon detecting
that the current is drawn in the solenoid valve, cause an electric motor to be powered, the
clectric motor being connected to an hydraulic pump, the hydraulic pump being in fluid

communication with the solenoid valve and the fluid reservoir.

2. The power door opening system of claim 1, wherein the electrical system controller
further comprises a processor and a non-transitory computer-readable medium, the non-
transitory computer-readable medium comprising control logic which, upon execution by the
processor, causes detecting that current is drawn in the solenoid valve and upon detecting that

the current is drawn in the solenoid valve, causing the electric motor to be powered.

3. The power door opening system of claim 1, wherein causing the electric motor to be
powered comprises transitioning a second control switch between an open position and a

close position.
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4. The power door opening system of claim 1, wherein detecting that current is drawn in
the solenoid valve comprises detecting that an intensity of the current drawn in the solenoid

valve is superior to 300mA.

5. The power door opening system of claim 1, wherein detecting that current is drawn in
the solenoid valve comprises detecting that an intensity of the current drawn in the solenoid

valve is superior to 250mA.

6. The power door opening system of claim 1, wherein detecting that current is drawn in
the solenoid valve comprises detecting that an intensity of the current drawn in the solenoid

valve is superior to 350mA.

7. The power door opening system of claim 3, wherein transitioning the second control

switch from the open position to the close position results in an activation of the hydraulic

pump.

8. The power door opening system of claim 1, wherein the electrical system controller

comprises a secondary power distribution assembly (SPDA).

9. The power door opening system of claim 8, wherein the SPDA comprises a Solid
State Power Converter (SSPC), the SSPC comprising a programmable controller and a non-
transitory computer-readable medium, the non-transitory computer-readable medium
comprising control logic which, upon execution by the programmable controller, causes
detecting that current is drawn in the solenoid valve and upon detecting that the current is

drawn in the solenoid valve, causing the electric motor to be powered.
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10. The power door opening system of claim 1, wherein the first position is associated
with an aircraft cowl open position and the second position is associated with an aircraft cowl

close position.

11. The power door opening system of claim 1, wherein the power source comprises at
least one of a power pack, a battery, an electric backbone of the aircraft and an external

electric system.

12. The power door opening system of claim 1, wherein the first mode is associated with
an opening of the aircraft cowl and the second mode is associated with a closing of the

aircraft cowl.

13. A method of actuating a cowl door, the method comprising:

detecting that current is drawn in a solenoid valve, the solenoid valve being
selectively operable in a first mode to direct fluid from a fluid reservoir to an hydraulic
actuator and in second mode to direct fluid from the hydraulic actuator to the fluid reservoir;

and

causing an electric motor to be powered based on the detection that current is drawn
in the solenoid valve for actuating the cowl door, the electric motor being connected to a
hydraulic pump in fluid communication with the solenoid valve, the hydraulic actuator and

the fluid reservoir.

14. The method of claim 13, further comprising:
if the solenoid valve is in the first mode of operation:

causing the hydraulic pump to direct fluid from the fluid reservoir to the

hydraulic actuator; and

causing the hydraulic actuator to open the cowl door.
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15. The method of claim 13 or 14, further comprising:
if the solenoid valve is in the second mode of operation:

causing the hydraulic pump to direct fluid from the hydraulic actuator to the

fluid reservoir; and

causing the hydraulic actuator to close the cowl door.

16. The method of claim 13, wherein causing the electric motor to be powered based on
the detection that current is drawn in the solenoid valve comprises causing the electric motor

to be powered solely based on the detection that current is drawn in the solenoid valve.

17. The method of claim 13, wherein detecting that current is drawn in the solenoid valve
comprises detecting that an intensity of the current drawn in the solenoid valve is superior to

300mA.

18. The method of claim 13, wherein causing the electric motor to be powered based on
the detection that current is drawn in the solenoid valve comprises automatically transitioning

a second control switch from an open position to a close position.

19. The method of claim 18, wherein transitioning the second control switch from the

open position to the close position results in an activation of the hydraulic pump.

20.  Anelectrical system controller, the controller comprising:
a processor;

a non-transitory computer-readable medium, the non-transitory computer-readable

medium comprising control logic which, upon execution by the processor, causes:
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detecting that current is drawn in a solenoid valve, the solenoid valve being
selectively operable in a first mode to direct fluid from a fluid reservoir to an
hydraulic actuator and in second mode to direct fluid from the hydraulic

actuator to the fluid reservoir; and

causing an electric motor to be powered based on the detection that current is
drawn in the solenoid valve for actuating the cowl door, the electric motor
being connected to a hydraulic pump in fluid communication with the solenoid

valve, the hydraulic actuator and the fluid reservoir.

21.  The electrical system controller of claim 20, wherein the control logic, upon execution

by the processor, further causes:
if the solenoid valve is in the first mode of operation:

causing the hydraulic pump to direct fluid from the fluid reservoir to

the hydraulic actuator; and

causing the hydraulic actuator to open the cowl door.

22.  The electrical system controller of claim 20 or 21, wherein the control logic, upon

execution by the processor, further causes:
if the solenoid valve is in the second mode of operation:

causing the hydraulic pump to direct fluid from the hydraulic actuator

to the fluid reservoir; and

causing the hydraulic actuator to close the cowl door.

23.  The electrical system controller of claim 20, wherein detecting that current is drawn in
the solenoid valve comprises detecting that an intensity of the current drawn in the solenoid

valve is superior to 300mA.
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24.  The electrical system controller of claim 20, wherein causing the electric motor to be
powered based on the detection that current is drawn in the solenoid valve comprises

automatically transitioning a second control switch from an open position to a close position.

25. The electrical system controller of claim 24, wherein transitioning the second control

switch from the open position to the close position results in an activation of the hydraulic

pump.

26. A computer-implemented system configured to perform the method of any one of

claims 13 to 19.

27. An aircraft comprising a computer-implemented system configured to perform the

method of any one of claims 13 to 19.

28. A non-transitory computer-readable medium comprising computer-executable
instructions that cause a system to execute the method according to any one of claims 13 to

19.
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