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A HUMIOIFI2R SYSTEM FOR AN AIRCRAFT CABIN 

BACGROUND OF THE INVENTION 
The invention relates to conditioning air for aircraft 

5 likely to fly at high altitude and including a cabin 

pressurizing system. 
' Such a system is fed with outside air, e,g. taken from the 

canp~essor of a turbojet. rt raises the air to a pressure 
thae is sufficient for the breathing needs of the occupants 

lO and it increases its temperature. 
By way of exate1Ple, an airplane flying at an altitude of 

:li1, 500 meters Cm> is in an atmosphere at 206 m~.llibars and 

-56°c. The cabin pressurizing.system raises the pressure to 
810 millibars and the temperature to 22°c. The humidity cf 

15 air at high altitude is very low. Consequently, the relative 
bumid.ity of the air injected into the cabin is well below lt, 

whereas a ~elative hus:nid.i.ty of 40t to 60t ie desirable for the 

comfort of the occupants. Water vapor given off b:Y the 

occupants and desorption from cabin :materials are quite 

20 incapable of cotning cloee to this value. 
It might be thought that the problem could be solved by 

in:tecting vapor into the system for pressuriz~.ng and · 

distributing air. However humidifying all of the cabin air 

would require a mass of water that is unacceptable for long 

25 duration flights. Also, such a system suffers from severe 

technical and health d:rawbacks. A large amount of maintenance 

is required and reliability is low, particula~ly due co piping 

oxidizat_ion, corx:oaion caused by condensation, and inorganic 

deposits. :rrom the health point of view, ·moving humid air 

30 about the cabin and through the air conditioning pipework 

favors the development of bacteria, contamination by microbes, 

and proliferation of moss. 
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SUMMARY OF THE INVENTION 
An object of the present invention is to improve the 

comfort of passengers to be improved by inc~easing the 
humidity of the air with which they are in coneact, while 

5 avoiding the above drawbaoka. 
"t'o this end, thel"'e is ·provided a &yet.em for humidifying the 

air of an aircraft cabin and ccimprising, at each location apt 
to be occupied, an individual spray nozzle directed towards a 
zone including the face of the occupant and fed. with water via 

10 controllable closure means. The sprayed wat.er evaporaees 
particularly easily since the ambient air. in the cabin ia dry. 

15 

The spray no~zles may be installed in the backs of 

passenger seats, in the ceiling,· in bottom porcions of the 
baggage racks, or 1nsi~e a partition. 

Typically, the water for each occupant is stored locally 
with its own pressurization means in a ~emovable cartridge so 
as to constitute self-contained equipment. such a disposition 
may then be optional at each seat and can easily be extended 
to an existing :f.leet of airplanes as a retrofit. There is no 

20 need to install a complex circuit tor distributing water under 
pressure. If one item of equipment fails"" that does not 
prevent the others from. operating. The mass of the humidifier 
as a whole· is spread over the airplane according to seat 
distribution and does not greatly affect trim. Finally, air-

25 wo:rtbiness oertification can be obtained on the basis of a 

docket relating only to the seats~ the ceiling, or the 
bulkheads, It does not require new certification of the air 
conditioning system as a whole. 

In· another embodiment of the invention, the sp~ay nozzles 
30 are fed by a circuit that is connected to a conunon water tank, 

and optionally to a source of.inert gas under pressure. This 
eolution increase& th~ running time of the _system and 
simplifies refilling. To avoid co~tamination by stagnation 
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and backflow, the controllable closure means.are then placed 

i~ the immediaee vicinity of the nozzles. Thus, there is no 

risk of bacterial proliferation or of viral contamination, 

since water supply takes place directly in the ~one where the 

5 passengers are to be found. 

In all cases, the overall water content or moisture of the 

cabin atnt0sphere ae a whole is only slightly increased, 

thereby removing corrosion risks. The additional onboard mass 

is lows 400 milliliters of wa.ter su~fice to raise to 40% the 

10 relative humidity of 51 mJ of dry air at 22°c and at 810 

millibars, i.e. ai:r under the conditions typicall.y found in 

ope~ated by airlines. 
The above features and others will. appear more clearly on 

reading the following description of particular embodiments, 

15 given aa non-limiting examples. The description refers to the 

accompanying drawings. 

BaIBP DESCRIPTION OF 'l'HE DRllWINGS 

• Fig. 1 is a diagram showing various ways in which the 

20 nozzles of a hwnidifie~ compriaing self-contained individual 

installations can be installed.1 
• Fig. 2 is a diagram of a self-cont.ained individual 

installation, including a commercial spray delivering an 

aerosol jetr 

25 • Figs, 3A, 3a, and 3C show three possible st~uctures for 

the electromechanical actuator of the Figure 2 installation; 

• Fig. 4 shows another possible diaposition of sprays 

belonging ~o individual installations, and designed for aiming 

the jet of water sprayed in the aerosol state; 

30 • Fig. 5 is a diametric lefthand view of Figure 41 

• Fig. 6 is similar to Fig. 4, and shows yet another 

variant embodiment; and 
• Fig. 7 is similar to Fig. 1 and shows a common feed 

lir i1ITifi1nr 
THIS SHEET HAS BEEN 

REPLACED 

\ 



4 

system for a plurality of individual installations. 

DETAILEO DESCRIPTION 
Tb.e system shown diagrarmiatically in Fig. 1 comprises 

5 individual inatallations1 each having its own water supply. 
The installation · 42A for a passenger occupying ·a seat 41A 

placed behind a bulkhead is incorporated in the bulkhead. The 
installation 42B for a passenger in a seat 4lB is placed in 
the back of tbe seat situated in :front theJ:"eof. Finally, 

10 installation 42C for anothex- paasenger occupying a seat 41C is 
placeq in che C:eiling or the baggage rack, above the 
passenger. The nozzle in each installation is for delivering 
water in the form of an aerosol jet 43 towards the upper 
portion of the passenger~ the jet covers a solid angle that is 

15 large enough to accommodate variations in passenger size and 

in seatback inclina.t ion. 

20 

The individual inBtallation may have ehe structure shown 
diagratnmatically in Fig. 2 for an inscallation placed in the 
back of a seat 41A. 

'I'his installation is designed to receive a cartridge having 

a can containing water and an inert gas (generally nitrogen) 
under pressure, together with a mechanically-actuated valve, 
and an ejection noz~le. It is possible, in particular, for 
the cartridge to be constituted by a co:mme~cially-available 

25 spray of low cost and for discarding afcer use. Such a spray 
4 is veJ:y lightweight. It comprises a can of pure water and 

gas plus a top head combining the valve 6 to be opened by an 
axial mechanical force, and a noz~l.e 7. The volumes, · 

dimensions, and characteristic& of oommerci~lly available 
30 water sprays are very similar from one brand to another, and 

·sucb sprays can easily be obtained at airports. 'l'he pressure 
of the gas is low enough to avoid any risk of explosion, even 
in the event of the complete cabin depressuri~ation. A spray 
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can ~e replaced by another easily at stopovers by maintenance 
or cleaning personnel, or by the caterer who supplies the 

meals. 
In the exa.ti;)le shown in Fig. 2, the spray 4 is placed in 

5 a receptacle provided for that purpose in the back of the 

seat, behind a·cover 8 swingable about a hing~ 9. A latch 10 
operate~ by a special tool prevents the occupant of the seat 
from inter,ering. 'I'he spray 4 may be put.into place and held 

by releasable means, such as a resilient clip 11. 
10 A guide may be provided in the recepeacle to prevent the 

spray being put into place unless its nozzle 7 is direeted 
towards an outlet window for the aerosol jet 43. 

The spray may be controlled in a wide variety of ways. 
one Silf\Ple solution consists in" providing a lever in the 

15. seatback enabling the passenger to push down the nozzle. A 
dash-pot or damper may be providec1 to slow down closure of the 
valve. 

Mo~e frequentl¥, the valve will be cont~olled by 

electromechanical means. As shown in Fig. 2, each receptacle 
20 for receiving a spray 4 is fitted with an electromechanical 

actuator. lJ having a finger 12 which, when the actuator is 
electrically powered by a circuit, pushes down the nozzle 7 
and opens the valve. The circuit shown includes both overall 
control and individual concr:ol. overall control is by a 

35 switch 14 and/or a regulator 15. If a regulator is provided, 

it may be controlled by a huinidity sensor. or by a processor 

that takes flight data into account (flight du~ation, 

altitude, etc. • •. ) , or that ift"IPlel'l\ents a determined ti:me · 
cycle. "Forced" operation of all of the humidifiers may also 

30 be controlled automatically or by a member of the flight crew 

<usually the pilot) in the event of a fire. The sprayed water 
can thus locally absorb the heat given off by the fire, can 
fix certain pollutants contained in the smoke, and finally can 
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act as a source of water to enable a passenger to wet a cloth 
to put ove~ the face. 

Xndividual control instead of or in addition to overall 

regulation comprises a three-position contactor switch 16 in 
5 the example shown in Fig. 2r 

+ = humidifier in forced operation 
auto s humidifier in regulated mode 

• = humidifier off. 
In regulated mode, operation may. be made inte:r:mittent by 

10 placing, in series with the power supply circuits, a timer 17 

and/or a switch 18 controlled by the humidity level. A 
presence sensor may be provided to prevent the valve being 
triggered if a person or an object is too close to che nozzle . 

. 'l'he sensor may operate on optical, radar, infrared, or 

15 capacieive principles. 
· '!he few drops 19 that ar-e not reduced to a mist by the 

noz~le 7 are not ejected into the cabin. They may be 
recovered .i.n the receptacle or they may be intercepted by a 
movable mask that catches them on their trajectoey at the very 

20 beginning o~ spraying. 

Figs. 3A, 3B, and 3C are exarl\Ples showing three possible 
embodiments of the actuator 13. 

In Fig. 3A, the finger 12 is actuated by an electromagnet 

powered by the contactor switch 16. 
25 In Fig, 3B, the actuator is constituted by a motor 22 that 

rot.a.tefJ a cam 21 f.o:r pushing down the finger 12. 

In Fig. 3C, the actuator comprises a wormscrew 23 actuated 
by a rotary moto~ 22. The.finger 12 is aliowed to return by 

reversin~ the rnotor or.by a clutch mechani~m-provided for the 

30 screw on reaching the end of its stroke. 

Figs. 4 and 5 show a :modified embodiment of the invention 
in which the spray 4 is placed horizontally in a ~eceptacle 

fitted with a. knob or thumb wheel 26 accessible from the 
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outside and enabling the nozzle 7 to be aimed. In this case, 
the flexible dip tube 27 for feeding· water to the nozzle must 
be fitted with a weight to sink it. This disposition has the 
draWback of preventing the use of a spray of a type that is 

5 commonly commercially available. 
Another solution enabling the occupant of a seat to aim the 

jet 43 at will is shown in Fig. 6. The individual equipment 
then comprises an outlet 29 mounted in a ball 30 and fed by a 
flexible tube 28 that may be engaged. in the nozzle 7. 

10 When the nozzle is car~ied by a seatback, a linkage may be 
located in the seat to adjust the angular position of the 

nozzle responsive to the degree of tilt of the back, for the 
nozzle to remain directed to the zone where the face of the 
passenger located ~ehind the seat is prone to be located. 

15 Fig. 7 relates co a system in which a plurality of spray 
nozzles 35 are fed from a common circuie taking water from a 
tank 32. The tank may be under pressure. However, given its 
volume, it is more advantageous to use a separate supply of 
g~s 33. The controllable closure means then com.prise, for 

20 each inciS.vidual installation, two electrically eontroll.ed. 
valves 34, one associa~ed with the water tank, and the other 
with the source of gas. The valves 34 may be located in the 

immediate proximity of the corresponding nozzles, thereby 
reducing risks ot contamination that woulQ oth~rwise exist in 

25 overall humidifier equipment. A plurality of tanks may be 
spaced apart in an airplane of large capacity. 
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CI.AIMS 

l/ A system for humidifying air in an aircraft cabin, 

5 comprising, at a plurality of locations apt to be occupied by 

passengers, respective individual spray nozzles each directed 

towarae a gone selected to include a face of one of said 

passengers and means provided with controllable closure valve 

means and connected to said noz~les to feed pressurized water 

10 thereto. 

2/ A systein ac~ording to claim l, wherein each of said nozzles 

is ca:t"ried. by a seatbaek, a eeiiing, a baggage rack, or a 

partition. 

3/ A system according to claim l, wherein said controllable 

closure valve means are actuatable by an overall feed control 

and by individual controls each for one said location. 

2·0 4/ A system according to any preceding claim, characterized in 

that each spray nozzle is provided with an individual supply 

of water unde:i: pressu:;-e and c:onstitutes a co:mmercial type 

spray 

%5 5/ A system according to claim. 1, whe~ein eaoh of said nozzles 

is aimable. 

30 

6/ A &y&tem according to el.et.ims l, wber:ein each of said 

nozzles is connected to an aim.able outlet via a flexible hose. 

71 A BYlltem accordl.ng to claim l, wherein each of said nozzles 

belongs eo a. cartridge having a supply of water un.der pressure 

and is connected to a dip tube having a weighted end, and said 
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cartridge is arranged to be placed borizontally and t.o be 

rotatably adjustable. 

81 A system. a.cc-ording to claim 4, further comprising, a.t each 

· 5 said . location, a housing for said spray proviCJ.ed wj.th a 

lockable cover formed with a passage for sprayed water. 

91 A system according to claim 3, wherein each of said 

individual controls is designed to cut off water delivery to 

10 ehe respeccive noz~le and to feed said nozzle to be 

continuously, at will. 

10/ A system according to claim 1, further comprising means 

for forced opening of all of the closure valve means 

15 automatically in th.e event of a fire or responsive to an 

action taken by a member of a flight crew. 
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