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(54) Title: PASSENGER SERVICE UNIT WITH EMERGENCY OXYGEN SUPPLY AND READING LIGHT

(57) Abstract: The invention relates to a passenger service unit (PSU) (1) for use in an aircratt, comprising a reading light (20) hav-
ing a light source (21) and a reflector (22) partially enclosing the light source (21), and an emergency oxygen supply device compris -
ing an oxygen source (51), a starter unit (52) for releasing oxygen flow from said oxygen source to an oxygen mask, a control unit
(53) for controlling oxygen flow rate from said oxygen source (51) to said oxygen mask and an electrical energy storage device like a
rechargeable battery pack (55) or a condensator, for providing electrical energy to said control unit (53) and/or said starter unit (52).
According to the invention, the PSU comprises an energy harvesting unit (60) adjacent to or integrated into said reflector (22) of
said reading light (20) wherein said energy harvesting unit (60) is electrically connected to said electrical energy storage device (55).
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Passenger Service Unit with emergency oxygen supply and reading light

The invention relates to a passenger service unit for use in an aircraft, comprising a
reading light having a light source and a reflector partially enclosing the light source, and
an emergency oxygen supply device comprising an oxygen source, a starter unit for
releasing oxygen flow from said oxygen source to an oxygen mask, a control unit for
controlling oxygen flow rate from said oxygen source to said oxygen mask and an electri-
cal energy storage device like a rechargeable battery pack or a condensator, for provid-
ing electrical energy to said control unit and/or said starter unit,

Generally, passenger service units (PSU) are installed close to a passenger seat, for
example above a passenger seat to provide entertainment and safety services to the
passenger. A PSU may contain different devices and may comprise these devices for a
single or a plurality of passengers. Usually, a PSU comprises a display unit for providing
safety information to a passenger, a reading light and a ventilation nozzle, Furthermore,
an interface may be present for requesting help by the cabin crew or the like.

Furthermore, besides such a PSU, an emergency oxygen device mayAbe installed in an
aircraft. Such emergency oxygen device serves to provide oxygen to a passenger in case
of an emergency like a decompression situation. In such case, oxygen flow from an
oxygen source is provided by said emergency oxygen device to an oxygen mask which
can be worn by the passenger. For this purpose, the oxygen flow must be started which
can be done by different starter units, some of which require electrical energy for activa-
tion. Further, during use of the emergency oxygen device and supply of the oxygen a

PCT/EP2013/050743
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pressure and amount of the oxygen shall be controlled by a control unit included in the
emergency oxygen device which very often requires electrical energy.

The reasons for an emergency situation maybe quite different and may include a general
breakdown of power supply within the aircraft. It is a first object of the invention to im-
prove safety of such emergency oxygen devices in case of any type of failure within the
aircraft leading to an emergency situation and the need to supply oxygen fo the passen-

ger.

A current desire in building modern aircraft is to reduce the overall weight of the aircraft in
order to safe fuel. By this, it is a general goal to provide cabin interior systems with re-
duced weight. It is a further object of the invention to reduce the weight of an emergency
oxygen device without sacrificing its safety and maintenance cycle times.

According to the invention, this problem is solved by a passenger service unit as de-
scribed in the introductory portion having an energy harvesting unit adjacent to or inte-
grated into said reflector of said reading light wherein said energy harvesting unit is
electrically connected to said electrical energy storage device.

According to the invention, a PSU Is provided which comprises a reading light and an
emergency oxygen device. The emergency oxygen device comprises an energy storage
unit for storing electrical energy. This energy storage unit is a rechargeable unit and can
be kept in a fully loaded state within the emergency oxygen device. By this, sufficient
electrically enerqy is stored within the device to ensure a proper Ignition and controf of the
oxygen supply in an emergency situation.

The electrical energy required for maintaining the fully loaded state of the energy storage
device is provided by an energy harvesting element adjacent to the reflector of the read-
ing light. Such energy harvesting element may comprise a Peitier element using the heat
dissipated from the light source of the reading light to convert this heat as a gradient into
electrical energy. Alternatively, the energy harvesting element may be a photovoltaic
element converting light emission by a photovoltaic reaction Into electrical energy. Other
types of energy harvesting elements may be used as well.

The invention makes use of the close arrangement of emergency oxygen devices and
reading lights in usual interior design of modern aircraft. By this, the use of the reading

PCT/EP2013/050743
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light can be applied for providing electrical energy to the storage unit within the emergen-
cy oxygen device. This allows for a lightweight and compact design of the PSU. Further,
the PSU according to the Invention does not require a separate energy supply line to
provide electrical energy out of the electrical installation system of the aircraft itself to the
emergency oxygen device. Thus, a significant amount of wiring is not required resulting in
a significant reduction of weight of the cabin interior when using the PSU according to the
invention. Still further, the instaliation process of the PSU according to the invention is
easier and faster than in the prior art in that a single, compact PSU is to be installed only
and no wiring to the electrical system of the aircraft needs to be established to provide
electrical energy to the emergency oxygen device.

The reflector may preferably be of convex shape and partly surround the light source.

It is important to note that energy to be provided to non-essential devices like reading
lights often follows simpler provisions and regulations than energy required for driving
essentlal devices like emergency oxygen units within an aircraft. Thus, the option to
abandon a supply line to the emergency oxygen device Is a significant advantage even if
the supply line t6 the reading light stilt has to be provided.

From EP 2 178 118 it is known to provide a light emitting dlode arrangement comprising a
Peltier element to convert thermal energy lransmitted from said light emitting diode into
electrical energy in a first mode of operation and to cool down the light emitting diode by
providing electrical energy to said Peltier element in a second mode of operation. This
arrangement requires for a specific thermal coupling of a heat conductor with the anode
or the source of the diode and the Peltier element which results in a difficult construction
and mounting of the arrangement. Further, the diode arrangement according to this prior
art seeks to generally save electrical energy or to enhance the light emission and lifetime
of the diode but does not significantly contribute to a lightweight construction of an aircrait
at all. JP 2007-36166 A shows a similar arrangement wherein a Peltier device is included

in a circuit comprising a light emitting part.

From US 2004/0155251 it is known to cool down electronic devices using a Peltier ele-
ment thermally coupled to said devices. Whereas by such a use the lifetime and power of
any electronic device may be enhanced by a general reduction of temperature this prior
art is neither adapted nor intended to help reducing the weight of aircraft or the safety of

emergency systems installed in such an aircraft,

PCT/EP2013/050743
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According to a first preferred embodiment said energy harvesting unit is selected from a
Peltier element a photovoltaic cell. By using such energy harvesting units an effective
conversion of heat or light energy is achieved. It is to be understood that other energy
harvesting units with a different princip may be used as well in the invention and that
further a combination of two or more energy harvesting units may be used wherein said
two or more energy harvesting units have different principles of function,

Still further it is preferred that said reflector is at least partly semitransparent and ar-
ranged between said light source and said energy harvesting element. With this embodi-
ment, a part of the light emitted by said light source is reflected by the reflector and an-
other part it is transmitted through the reflector to transfer energy to the energy harvesting
efement. it is to understood that the term “semi fransparent” shall primarily be understood
to apply to a partly reflection of light and may alternatively or additionally be interpreted to

mean a partial reflection or transmission, respectively, of heat.

Still further, it is preferred that said energy harvesting element is mounted to said reflec-
tor. By this, the reflector and the energy harvesting element are provided as an integral
unit, e. g. by way of coating the reflector or mounting the energy harvesting element to
the outer surface of the refiector or the like.

According to a further preferred embodiment said energy harvesting element is provided
as a layer of said reflector. Said layer may be provided as a coating or a flexible element
attached to the reflactor or the like to achieve a high efficiency in harvesting energy from
the reading light.

According to a further preferred embodiment said energy harvesting element is a section
of said reflector. Said section of the reflector may for example be a part of the circumfer-
ence of the reflector, a ring-shaped part of the reflector or any other geometrical partial
section of the reflector surface. It is to be understood that in this embodiment the reflect-
ing surface of the reflector is not between the energy harvesting element and the light
source. This embodiment particularly contributes to the efficiency of the light emission by
the reading light to the passenger on the one hand and the energy harvesting for the
emergency oxygen device on the other hand in that a first section of the reflector can be
used for complete reflection of the light and a second section of the refiector is used for
energy harvesting, i. e. is absorbing a part of the energy dissipated by the light source of
the reading light and thus reduces the light emitted by said reading light to the passenger.

PCT/EP2013/050743
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It is preferred that said emergency oxygen supply device is not connected to a power
supply outside of the PSU. According to this embodiment a power supply line from the
aircraft power system to the emergency oxygen device is not required and thus a light-
weight construction is achieved.

Still further it is preferred that said oxygen source is an oxygen reservolr comprising a
limited amount of oxygen and sald energy storage device has a capacity which is suffi-
cient fo provide an amount of energy for starting said oxygen supply via said starter unit
and for providing electrical energy to said control unit during supply of the whole oxygen
contained in said oxygen reservoir. Using this embodiment a high degree of safety and
reliability of the emergency oxygen device can be achieved in that the operation of the
emergency oxygen device during the whole time which is limited by the amount of oxygen
within the oxygen reservoir can be maintained with the electrical energy stored in the
energy storage device. It is to be understood that the whole time is defined by our traffic
regulations to be the minimum operation time to be fulfilled by oxygen emergency devic-
6s.

Finally, it is preferred that a plurality of reading lights is provided within the PSU and at
least two reading lights comprise an energy harvesting element adjacent to the reflector
and said at least fwo energy harvesting elements are connecled to a single energy stor-
age devices. This particular preferred embodiment allows for a safe supply of electrical
energy to the electrical storage device using more that one reading light. This is particular
useful in case that a single PSU is mounted for a plurality of passengers, i. g. three pas-
sengers in a row of the aircraft or in an arrangement where e. g. three single PSUs are
mounted side by side and can be connected for exchange of energy harvested from the
single reading lights within each PSU. By interconnecting a plurality of reading lights with
one single electrical storage device the fully load state of said storage device is ensured
even in a situation where a single reading light has not been in use for a longer period of
time. 1t is to be understood that this principle can be applied further to arrangements
wherein a plurality of reading lights are connected to a plurality of electrical storage
devices in order to avoid low power states in one single electrical storage device on a

statistical approach of the use of the reading lights.

A further embodiment of the invention is a method of operating an emergency oxygen
device for supply of oxygen to a passenger of an aircraft. Said method comprises the
steps of charging a rechargeable baitery with electrical current which is energy harvested

PCT/EP2013/050743
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by an energy harvesting device adjacent to a reflector of a reading light of a passenger
service unit comprising the emergency oxygen device and supplying electrical energy out
of said rechargeable baltery in case of an emergency to start the oxygen supply and/or to
control the oxygen flow with a control unit of said emergency oxygen device. The method
can be further improved in that the energy is harvested using a Peltier element or a
photovoltaic efement. In particular, said energy harvesting element can be directly at-
tached to the reflector and fight emitted by the light source of the reading light can be
directed to said energy harvesting element through a semi transparent section of said
reflector.

Further, an aspect of the invention is the use of an energy harvesting element adjacent or
attached to a reflector of a reading light for supplying electrical energy to a rechargeable
energy storage device of an emergency oxygen device of a passenger service unit for an
aircraft,

A preferred embodiment of the invention is further explained with reference to the figure.

The figure shows as schematic, perspective view of a preferred embodiment of a pas-
senger service unit (PSU) according to the invention.

As shown in the figure, a PSU 1 comprises a base plate 10 which is adapted to be
mounted in the aircraft interior lining by respective mounting means.

The base plate 10 comprises two adjacent openings 11, 12 wherein a reading light 20
and an activation switch 30 for said reading light is mounted.

The reading light 20 is shown in a schematic, sectional view. As can be seen, the reading
light 20 comprises a light source 21 and a convex reflector 22 surrounding partially said
light source 21. The light source is connected via electrical wiring to the activation switch

and a main slectrical power source.

Further, a lid 50 is mounted into a rectangular recess in the base plate 10. Said lid 50
carries a chemical oxygen generator 51 with an ignition starter 562 at its first end. The
chemical oxygen generator is connected via an oxygen supply line with a conirol unit 53
and a flexible supply line to be connected to an oxygen mask (not shown).

PCT/EP2013/050743
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Still further, a rechargeable battery 55 is mounted to salid lid 50 and electrically connected
to the control unit 53 and the ignition unit 52.

The rechargeable battery pack 55 is further electrically connected to a photovoltaic ele-
ment 60 which is direcily aftached to the outside of the reflector 22. The reflector 22 is
semifransparent

By this electrical connection, the rechargeable battery 55 is periodicalty charged in times
when the reading light 20 is switched on so that the photovoltaic element 60 produces an
electrical current and supplies this current to the rechargeable battery 55. The rechargea-
ble battery 55 has a capacity which is sufficient to activate the ignition unit 52 and to
supply an electrical voliage at a sufficient level to the control unit 53 during supply of
oxygen out of the chemical oxygen generator 51 from start until complete exhaustion of
the generator.

A further embodiment of the invention is a method of operating an emergency oxygen
device for supply of oxygen to a passenger of an aircraft. Said method comprises the
steps of charging a rechargeable battery with electrical current which is energy harvested
by an energy harvesting device adjacent to a reflector of a reading light of a passenger
service unit comprising the emergency oxygen device and supplying electrical energy out
of said rechargeable battery in case of an emergency to start the oxygen supply and/or to
control the oxygen flow with a control unit of said emergency oxygen device. The method
can be further improved in that the energy is harvested using a Peltier element or a
photovoltaic element. In particular, said energy harvesting element can be directly at-
tached to the reflector and light emitted by the light source of the reading light can be
directed to said energy harvesting element through a semi transparent section of said
reflactor.

Further, an aspect of the invention is the use of an energy harvesting element adjacent or
attached to a reflector of a reading light for supplying electrical energy to a rechargeable
energy storage device of an emergency oxygen device of a passenger service unit for an
alrcraft.

PCT/EP2013/050743
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Claims

Passenger service unit for use in an aircraft, comprising

- a reading light having a light source and a reflector partially enclosing the
light source, and

- an emergency oxygen supply device comprising an oxygen source, a starter
unit for releasing oxygen flow from said oxygen source to an oxygen mask, a
control unit for controlling oxygen flow rate from said oxygen source o said
oxygen mask and an electrical energy storage device like a rechargeable
battery pack or a condensator, for providing electrical energy to said control
unit andfor said starter unit,

Characterized by an energy harvesting unit adjacent to or integrated into said re-
flector of said reading light wherein said energy harvesting unit is electrically con-
nected to said electrical energy storage device.

PSU according to claim 1,

Wherein said energy harvesting unit is selected from
- A Peltier element,

- A photovoltaic cell.

PSU according to claim 1 or 2,

Wherein said reflector is at least parily semitransparent and arranged between
sald light source and said energy harvesting element.

PSU according to any of the preceding claims,
Whereln said energy harvesting element is mounted to said reflector.
PSU according to any of the preceding claims,

Wherein said energy harvesting element is provided as a layer of said reftector.
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PSU according to any of the preceding claims,
Wherein said energy harvesting element is a section of said reflector.
PSU according to any of the preceding claims,

wherein said emergency oxygen supply device is not connected to a power sup-
ply outside of the PSU,

PSU according to any of the preceding claims,

wherein said oxygen source is an oxygen reservoir comprising a limited amount
of oxygen and said energy storage device has a capacity which is sufficient to
provide an amount of energy for starting sald oxygen supply via said starter unit
and for providing electrical energy to said control unit during supply of the whole
oxygen contained in said oxygen reservoir.

PSU according to any of the preceding claims,

wherein a plurality of reading lights is provided within the PSU and at least two
reading lights comprise an energy harvesting element adjacent to the reflector
and said at least two energy harvesting elements are connected to a single ener-
gy storage devices.

PCT/EP2013/050743
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