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(57) Abréegée/Abstract:

A draining device for draining a fluid from an aircraft engine support strut comprises: a suction arrangement comprising an inlet and
extending along a longitudinal main axis (I-l) to form a plenum chamber; a drain tube fluidly connected to the aircraft engine support
strut and extending along the longitudinal main axis (I-1), the drain tube ending by an outlet, the outlet of the drain tube terminating
within the plenum chamber of the suction arrangement; and wherein an air flow entering the inlet of the suction arrangement
causes a low-pressure region to be created within the plenum chamber, downstream of the outlet of the drain tube. A converging-
diverging part causes the air received from the Inlet to be accelerated within the plenum chamber. This arrangement allows to
enhance drainage capacity when an excessive adverse pressure gradient exists.
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ABSTRACT

A draining device for draining a fluid from an aircraft engine support strut comprises:
a suction arrangement comprising an inlet and extending along a longitudinal main
axis (I-) to form a plenum chamber; a drain tube fluidly connected to the aircratt
engine support strut and extending along the longitudinal main axis (I-1), the drain
tube ending by an outlet, the outlet of the drain tube terminating within the plenum
chamber of the suction arrangement; and wherein an air flow entering the inlet of the
suction arrangement causes a low-pressure region to be created within the plenum
chamber, downstream of the outlet of the drain tube. A converging-diverging part
causes the air received from the inlet to be accelerated within the plenum chamber.
This arrangement allows to enhance drainage capacity when an excessive adverse

pressure gradient exists.
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A DRAINING DEVICE

00011 FIELD OF THE INVENTION
[0002]  The present invention relates to a draining device.

[0003] Such a draining device would find a particular, though non exclusive,
application, in association with an engine support strut, more particularly for
installation on a pylon for supporting an engine of an aircraft used Iin the aerospace

iIndustry.

0004] BACKGROUND OF THE INVENTION

0005] FIG. 1 1s a side view partially illustrating an aircraft 1, in particular a rear part
of an aircraft engine 2 and of a structure or pylon 3 for supporting said aircraft engine.
Various components and lines may leak fluids into separate regions 4 of an engine
support strut. For example, said components may be engine components and
accessories, the gearbox, air-conditioning component, fuel lines, hydraulic lines,
valves, the wing fuel tank, etc... The leaking fluids may be for example oll, lubricant,
hydraulic fluid, fuel, etc... Further, water may condense within said regions. The build-
up of any flammable fluid within the flight envelope of the aircraft represents a fire
hazard. The build-up of water within the flight envelope of the aircraft could result in
potential issues including ice damage and additional unnecessary weight. These
fluids 6 are drained away from said components and discharged away from the
aircraft by means of adequate drains 5. The pylon drain 5 having a substantially

horizontal axis |-l may be arranged on a trailing edge 7 of the aircraft pylon 3.

[0oos] When the aircraft is stationary, in particular without the engines operating,
drainage can be achieved by suitable location of drain holes, orientation of drain
tubes and the action of gravity. However, when the aircraft is flying on the ground with
the engines operating, adverse pressure gradients located in a vicinity of the outlet of
the drain may prevent the natural drainage from occurring. Such adverse pressure
gradients may be generated by the action of the airflow over the structure of the
aircraft. This is of particular importance in the case of drainage from the engine pylon

or engine support structure.
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[0007] The document US 7,121,512 describes a drain, for example for an aircraft
engine support strut, arranged on the trailing edge of the rear secondary structure of
the strut. The drain includes a conduit with a substantially horizontal axis and a
substantially rectangular cross-section, taken in a plane parallel to the trailing edge,
the conduit closed at an outer extremity by a terminal portion with a substantially
ogival cross-section taken in the axis of the conduit and including at least one opening

for drainage with an elongated shape on at least one of the opposing lateral walls.

However, this is not satisfactory when an excessive adverse pressure gradient exists

which might prevent effective drainage to occur.

0008] SUMMARY OF THE INVENTION

[0009] It is an object of the invention to propose a draining device that overcomes
the above mentioned drawback, and in particular enhance the drainage capacity

when the aircraft is flying or taxiing on the ground.

[0010] It I1s proposed to induce a suction effect at the outlet of the drain tube. The

suction effect is provided by a suction device.

[0011]  According to one aspect, there is provided a draining device for draining a

fluid from an aircraft engine support strut, the draining device comprising:

a suction arrangement comprising an inlet and extending along a longitudinal

main axis to form a plenum chamber;

a drain tube fluidly connected to the aircraft engine support strut and extending
along the longitudinal main axis, the drain tube ending by an outlet, the outlet of the

drain tube terminating within the plenum chamber of the suction arrangement; and

wherein an air flow entering the inlet of the suction arrangement causes a low-

pressure region to be created within the plenum chamber, substantially downstream

the outlet of the drain tube.

[0012]  The suction arrangement may further comprise a converging-diverging part,
the converging-diverging part forming a constricted section of tubing causing the air

flow entering the inlet of the suction arrangement to be accelerated within the plenum

chamber by a Venturi effect.
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[0013] The suction arrangement may further comprise a swirling arrangement

positioned upstream of the outlet of the drain tube causing the air flow entering the

inlet of the suction arrangement to swirl within the plenum chamber.

[0014]  The converging/diverging part forming the constricted section of tubing may

be followed by a divergent diffusing portion downstream of the plenum chamber.
[0015]  The drain tube outlet may protrude within the plenum chamber.

[0016]  The drain tube outlet may be positioned proximate and upstream a throat of

the constricted section of tubing.

00171  The swirling arrangement may be formed by a shifted disposition of a
longitudinal axis of an inlet duct of the suction arrangement relatively to the
longitudinal main axis of the drain tube, the longitudinal Iinlet duct axis being

tangentially oriented with respect to the drain tube.

[0018]  The swirling arrangement may be formed by a plurality of inclined vanes
circumferentially disposed and spaced externally around the drain tube, each vane
being oriented according to a direction that is inclined with respect to the longitudinal

main axis.

[0019]  The plurality of inclined vanes may be supported by a portion of the drain tube
proximate the drain tube outlet, or by a portion of a plenum chamber wall proximate

the drain tube outlet.

[0020] The inlet of the suction arrangement may be positioned relatively to an aircraft

engine such as to feed external fresh air into the plenum chamber.

[0021]  The inlet of the suction arrangement may be positioned relatively to an aircraft
engine such as to feed external air warmed by the aircraft engine into the plenum

chamber.

00221 The drain tube may be a single tube coupled to a plurality of conduit for

discharging fluids from various regions of the engine support strut.

[0023] According to a further aspect, there is provided an engine support strut for
supporting an aircraft engine comprising a draining device according to one aspect of

the iInvention.
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[0024]  According to a still further aspect, there is provided an aircraft comprising an
aircraft engine and an engine support strut for supporting the aircraft engine, wherein
the engine support strut comprises a draining device according to one aspect of the

iInvention.

[0025] According to a still further aspect, there is provided a method of draining a

fluid from an aircraft engine support strut, the draining method comprising:
letting enter an air flow through an inlet into a plenum chamber;

fluidly connecting the aircraft engine support strut to a drain tube, the drain tube
ending by an outlet, the outlet of the drain tube terminating within the plenum

chamber; and

wherein the method further comprises creating a low-pressure region within the

plenum chamber, substantially downstream the outlet of the drain tube.

[0026) The method may further comprise accelerating the air flow within the plenum

chamber by a Venturi effect downstream of the outlet of the drain tube.

00271  The method may further comprise causing the air flow entering the inlet of the
suction arrangement to swirl within the plenum chamber upstream of the outlet of the

drain tube.

[0028] Thus, an aspect of the invention enables enhancing aspiration capacity by the
drain tube of unwanted liquid generated in the engine or other components of the
pylon. In particular, the invention represents a means by which the suction pressure
at the outlet from the drain tube can be intensified to enhance the drainage capability

at locations where there may otherwise be an adverse pressure gradient.

[0029]  Further, the draining device can be considered as a "passive” suction device.
The term "passive” means that the draining device does not comprise a powered
element (e.g. a fan) to force a flow of air in the draining device or to extract a flow of
air from the draining device in order to generate the suction effect. The initial flow of
air penetrating into the draining device results from either the aircraft movement or the

aircraft engine outflow.

[0030] Other advantages will become apparent from the following description of the

Invention.
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[0031]

[0032]

S

DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of examples and not limited to the

accompanying drawings, in which like references indicate similar elements:

[0033]

[0034]

FIG. 1 Is a side view illustrating a rear part of an aircraft engine and of an

engine support strut fitted with a drain according to the prior art;

FIG. 2 is a side view illustrating a rear part of an aircraft engine and of an
engine support strut fitted with a draining device according to an aspect of the

Invention;

FIGS. 3, 4A and 4B are a top cross-section view along the longitudinal plane of
the engine support strut, a rear view and a cross-section view along plane V-V
of FIG.3 illustrating the draining device according to an embodiment of the

iInvention, respectively;

FIGS. 5, 6A and 6B are a top cross-section view along the longitudinal plane of
the engine support strut, a rear view and a cross-section view along plane V-V
of FIG.5 illustrating the draining device according to another embodiment of the

iInvention, respectively;

FIGS. 7, 8A and 8B are a top cross-section view along the longitudinal plane of
the engine support strut, a rear view and a partial cross-section view along
plane VI-VI of FIG. 7 illustrating the draining device according to still another

embodiment of the invention, respectively; and

FIG. 9 lllustrates an example of the contours of absolute pressure Iin the

draining device of the invention.
DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

FIG. 2 Is a side view partially illustrating an aircraft 1, in particular a rear part

of an aircraft engine 2 and a rear part of an engine support strut 3 for supporting the

aircraft engine. Fluids 6 may leak from various components and lines into various

regions 4 of the engine support strut 3 (e.g. engine components and accessories, the

gearbox, air-conditioning component, fuel lines, hydraulic lines, valves, the wing fuel

tank, etc...). These fluids 6 are drained away and discharged away from the aircraft

by means of the drain tube 5. The drain tube 5 is fluidly connected to the various
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regions 4 of the engine support strut 3. According to an aspect of the invention, a
draining device 10 comprising the drain tube 5 Is arranged on the trailing edge 7 of
the engine support strut 3. However, the draining device may also be adapted to drain
unwanted fluid from other regions of the aircraft not limited to the engine support strut,
for example from the aircraft engine 2 by fluidly connecting the drain tube 5 to the
aircraft engine 2. The leaking fluids may be for example oll, lubricant, hydraulic fluiq,
fuel, etc.... The draining device could also be used to drain any water ingress due to

rain, water condensation, etc...from the above mentioned regions 4.

[0035] FIG. 3 Is a top or bottom (depending on the position of the inlet on one side or
the other side of the engine support strut, respectively) cross-section view along the
longitudinal plane lI-ll of the engine support strut 3 (the plane parallel to the trailing
edge) illustrating the draining device 10 according to an embodiment of the invention.
FIG. 4A Is a rear view lllustrating the draining device according to the same

embodiment. FIG 4B Is a cross-section view along plane V-V of FIG. 3.

[0036] The draining device 10 comprises the drain tube 5 and a suction arrangement
11. The suction arrangement 11 comprises a plenum chamber 12, an inlet 13, a
converging/diverging part 14 and an outlet 15. The plenum chamber 12 and the
converging/diverging part 14 extends longitudinally along a longitudinal main axis I-I.
The inlet 13 extends longitudinally along a longitudinal inlet axis lll-lll. The longitudinal
iInlet axis llI-1ll and the longitudinal main axis I-I are extending substantially in a same
transverse plane VIII-VIIl (namely the plane perpendicular to the longitudinal plane lI-
I1). The longitudinal inlet axis lll-lll is oriented so as to intersect the longitudinal main
axis |-l. The inlet 13 is positioned in-line with the plenum chamber 12 so as to feed the
plenum chamber with a flow of external air 20. The converging/diverging part 14 Is a
distal part of the device positioned downstream the plenum chamber 12. The
converging/diverging part 14 is a constricted section of tubing, namely a tubing having
a converging portion 16 positioned upstream of a throat 17 positioned upstream of a

divergent diffusing portion 18.

[0037]  Advantageously, the drain tube 5 also extends longitudinally along the main
axis |-l and Is arranged on the trailing edge 7 of the engine support strut 3 (to be
better seen in FIG. 2). The drain tube outlet 8 terminates within the plenum chamber

12. The drain tube outlet 8 may be directly below the inlet 13 (not shown).
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Alternatively, the drain tube outlet 8 may protrude within the plenum chamber 12
(shown in the FIGS). In this embodiment, it is possible to position the drain tube outlet
8 proximate, though upstream, the throat 17 of the constricted section of tubing. The
drain tube outlet 8 discharges the unwanted fluids 6 from the engine support strut into
the plenum chamber 12. The drain tube 5 is a single tube that may be coupled to a
plurality of conduit (illustrated by dotted lines in FIG. 2) for discharging fluids from

various regions of or components of the engine support strut or aircraft engine.

[0038] The operation of the draining device 10 is as follows. When the aircraft is
flying or even taxiing on the ground with the engines operating, a flow of air causes
the flow of air 20 to be fed into the plenum chamber 12 through the inlet 13 of the

suction arrangement 11.

[0039] Depending on the position of the Iinlet relatively to the aircraft engine, the flow
of air 20 may be either a flow of external fresh air, or a flow of external air warmed by
the aircraft engine (e.g. engine exhaust gas). Feeding external air warmed by the
aircraft engine into the plenum chamber 12 may be advantageous to avoid icing issue
within the draining device 10. Alternatively, the icing issue may be avoided by fitting

the draining device with an appropriate heating arrangement (not shown).

[0040) The constricted section of tubing of the converging/diverging part 14
generates an accelerated fluid flow 21 at the throat 17 due to the Venturi effect. A
zone of reduced pressure 19 is created at the throat and extends towards the
converging portion 16 and the divergent diffusing portion 18, as shown in FIG. 9. This
further creates a suction effect that affects the drain tube outlet 8, and that is
transmitted within the converging/diverging part of the drain tube 5. Thus, the draining

of the unwanted fluids 6 from the drain tube 5 is enhanced.

0041]  FIG. 9 illustrates an example of the contours of absolute pressure and the
gradient of pressure In the draining device Iin accordance with an embodiment of the
iInvention. A dark colored zone indicates a pressure lower than a light colored zone.
An enhanced suction effect is resulting from the lowest pressure zone 19. The
position of the lowest pressure zone 19 can be predicted from the shape of the
constricted section of tubing. The position of the drain tube outlet 8 relatively to the
lowest pressure zone 19 enables an estimation of the suction effect within the drain
tube 5.
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00421  With this suction effect, the draining device 10 allows an efficient drainage
from the drain tube even in a situation where a potentially adverse pressure gradient

OCCUrS.

0043] The flow of air 20 and the flow of the unwanted fluids 6 mix together
downstream of the drain tube outlet 8. Any unwanted fluids flowing from the drain
tube are carried by the flow of air and discharged from the outlet 15 of the draining

device as a spray 22.

[0044] FIG. 5 is a top or bottom (depending on the position of the inlet on one side or
the other side of the engine support strut, respectively) cross-section view along the
longitudinal plane ll-ll of the engine support strut 7 illustrating the draining device 10
according to another embodiment of the invention. FIG. 6A is a rear view illustrating
the draining device 10 according to the same embodiment. FIG. 6B Is a cross-section

view along plane V-V of FIG. 5.

[0045] This embodiment differs from the embodiment of FIGS. 3, 4A and 4B In that
the suction arrangement 11 further comprises a swirling arrangement. The swirling
arrangement Is positioned upstream of the drain tube outlet 8. The swirling
arrangement causes the fluid flow 21 into the plenum chamber through the inlet to

swirl at least downstream of the drain tube outlet 8.

[0o46] The inlet 13 of the suction arrangement 11 Is coupled to the plenum chamber
12 through an inclined inlet duct 25. The inclined inlet duct 25 extends longitudinally

along a longitudinal inclined inlet axis IV-IV.

[0047]  The swirling arrangement is formed by a particular geometry of the inclined
Inlet duct 25 relatively to the plenum chamber 12 and the axis of the drain tube 5. In
particular, the longitudinal inclined inlet axis IV-IV is not parallel with the longitudinal
main axis I-l. The longitudinal inclined inlet axis V-1V of the inlet duct 25 of the suction
arrangement 11 Is tangentially oriented with respect to the drain tube 5. Thus, the
longitudinal inclined inlet axis V-1V Is shifted with respect to the longitudinal main axis
I-I. The longitudinal inclined inlet axis V-1V intersects the longitudinal plane V-V at a
distance 30 from the longitudinal main axis I-I. The flow of air 20 penetrating into the
plenum chamber 12 through the inlet 13 and the inclined inlet duct 25 of the suction
arrangement 11 i1s induced to swirl by this particular geometry. The distance may be

chosen.
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[0048] FIG. 7 Is a top or bottom (depending on the position of the inlet on one side or
the other side of the engine support strut, respectively) cross-section view along the
longitudinal plane |l of the engine support strut 7 illustrating the draining device 10
according to still another embodiment of the invention. FIG. 8A Is a rear view
llustrating the draining device 10 according to the same embodiment. FIG. 8B is a

partial cross-section view along plane VI-VI of FIG. 7.

[0049]  This embodiment also comprises a swirling arrangement but differs from the
embodiment of FIGS. 5, 6A and 6B In that the swirling arrangement is formed by a
plurality of inclined vanes 23 circumferentially disposed around a longitudinal axis |-
of the suction arrangement. Each vane Is oriented according to a direction that is
iInclined with respect to the main longitudinal axis. As an example shown in FIG. 8B,
each vane Is oriented according to a direction VII-VII forming an inclination angle 31
with the main longitudinal axis |-l when projected in a same plane. The inclination
angle 31 may be for example around 45°. Though FIG. 8B shows a vane having a

linear/rectangular shape, it may also have a helical shape.

00501 The plurality of inclined vanes 23 are positioned within the plenum chamber
upstream of the drain tube outlet 8. As an example, the swirling arrangement may

comprise eight vanes. Similar swirling effect can be obtained with less or more vanes.

[0051]  As a first alternative (not shown), the inclined vanes 23 are supported only by

a portion of the drain tube 5 proximate the drain tube outlet 8.

[0052] As a second alternative (not shown), the inclined vanes 23 are supported by a

portion of a plenum chamber wall 24 proximate the drain tube outlet 8.

[0053] As a third alternative, the inclined vanes 23 are supported by both the plenum

chamber wall 24 and the portion of the drain tube 5.

[0054]  The flow of air 20 penetrating into the plenum chamber 12 through the inlet 13
of the suction arrangement 11 is channeled by the inclined vanes 23. The plurality of
iInclined vanes 23 induces the flow of air 21 to swirl downstream of the drain tube

outlet 8.

[0055] In the embodiments of FIGS 5 to 8, the swirling flow of air 21 and the flow of
the unwanted fluids 6 mix together downstream of the drain tube outlet 8 and are

forced to accelerate through the throat 17 of the constricted section of tubing 14 due
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to the Venturi effect. Thereafter, the flow of air diffuses Iin the divergent diffusing
section 18 downstream of the throat 17 and carries the unwanted fluid to the outlet 15
where it Is discharged as a spray 22 (the spray consists of the flow of unwanted fluids
mixed with the flow of air). The combined action of accelerating the flow through the
throat and the swirling flow further enhances the suction effect that is transmitted to

the drains tube 5.

0056] In the hereinbefore described embodiments, the draining device can be
dimensioned for any particular application by varying the intensity of swirl (angle of
the Inlet duct or inclination of the vanes), the throat area to outlet area ratio, the
location of the drain tube, the Iinlet shape or type, the external air mass flow. The
dimension of the plenum chamber needs to be large enough to accommodate the
drain tube dimension. The dimension of the plenum chamber may further allow for

small relative axial movements of the drain tube due to thermal expansion.

00571 As an example, the diameter of the draining device is of the order of
centimeter, for example the diameter may extend from one to five centimeters
(approximately half an inch to two inches). The length of the draining device Is of the
order of ten centimeter, for example the diameter may extend from fifteen to twenty-
flve centimeters (approximately six to ten inches). Thus, the draining device has a
compact and robust design and, thus, shows low vulnerability to damage when the

aircraft is parked on the ground.

[0058] The drawings and their description hereinbefore illustrate rather than limit the

iInvention. In this respect, the drawings are very diagrammatic.

[0059] In particular, though the drawings depict a draining device for an under wing
engine powered aircraft, this does not limit the application of the invention to other
kind of engine powered aircraft. Further, the draining device may be adapted on any
type of drain mast, wing, etc.... The draining device may also be adapted for reducing

the pressure within any region connected to the device via the drain tube.

[0os0]  Further, though the drawings show the inlet of the draining device being of the
flush type, other type of inlet, for example a scoop type protruding inlet may be used.
In particular, the scoop type protruding inlet may be more efficient to properly feed the

plenum chamber in case the external boundary layer of air is thick.
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[0o61]  Any reference sign in a claim should not be construed as limiting the claim.
The word “comprising” does not exclude the presence of other elements than those
listed in a claim. The word "a” or "an” preceding an element does not exclude the

presence of a plurality of such element.
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CLAIMS:

1. A draining device for draining a fluid from an aircraft engine support strut, the
draining device comprising:

4 suction arrangement comprising an inlet and extending along a longitudinal
main axis (I-1) to form a plenum chamber,

3 drain tube configured to be fluidly connected to the aircraft engine support
strut and extending along the longitudinal main axis (I-1), the drain tube ending by an
outlet, the outlet of the drain tube terminating within the plenum chamber of the
suction arrangement;

wherein an air flow entering the inlet of the suction arrangement causes a
low-pressure region to be created within the plenum chamber, downstream of the
outlet of the drain tube; and

wherein the suction arrangement further comprises a converging-diverging
part, the converging-diverging part forming a constricted section of tubing causing the
air flow entering the inlet of the suction arrangement to be accelerated within the

plenum chamber by a Ventur effect.

2. The draining device of claim 1, wherein the suction arrangement further
comprises a swirling arrangement positioned upstream of the outlet of the drain tube
causing the air flow entering the nlet of the suction arrangement to swirl within the

plenum chamber.

3. The draining device according to claim 1 wherein the converging/diverging
part forming the constrictea section of tubing is followed by a divergent diffusing

portion downstream of the plenum chamber.

4, The draining device according to anyone of the claims 1 to 3, wherein the

drain tube outlet protrudes within the plenum chamber.

5. The draining device according t0 anyone of the claims 1 to 4, wherein the
drain tube outlet is positioned proximate and upstream a throat of the constricted

section of tubing.
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6. The draining device of claim 2, wherein the swirling arrangement is formed by
a shifted disposition of a longitudinal axis (IV-1V) of an inlet duct of the suction
arrangement relatively to the longitudinal main axis (I-) of the drain tube, the

longitudinal inlet duct axis (IV-1V) being tangentially oriented with respect to the drain
tube.

7. The draining device of claim 2, wherein the swirling arrangement is formed by
a plurality of inclined vanes circumferentially disposed and spaced externally around
the drain tube. each vane being oriented according to @ direction (VII-VII) that Is

inclined with respect to the longitudinal main axis (I-1).

8. The draining device of claim 7, wherein the plurality of inclined vanes are

supported by a portion of the drain tube proximate the drain tube outlet.

9. The draining device of claim 7, wherein the plurality of inclined vanes are

supported by a portion of a plenum chamber wall proximate the drain tube outlet.

10. The draining device according to anyone of the claims 1 to 9, wherein the
inlet of the suction arrangement is configured to be positioned relatively to an aircraft

engine such as to feed external fresh air into the plenum chamber.

11. The draining device according to anyone of the claims 1 to 9, wherein the
nlet of the suction arrangement is configured to be positioned relatively to an aircraft
engine such as to feed external air warmed by the aircraft engine into the plenum

chamber.

12. The draining device according to anyone of the claims 1 to 11, wherein the
drain tube is a single tube coupled to a plurality ot conduit for discharging fluids from

various regions of the engine support strut.

13. An engine support strut for supporting an aircraft engine comprising a

draining device according to anyone of the claims 1to 12.
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14. An aircraft comprising an aircraft engine and an engine support strut for
supporting the aircraft engine, wherein the engine support strut comprises a draining

device according to anyone of the claims 1to 12.

15. A method of draining a fluid from an aircraft engine support strut, comprising:

providing a suction arrangement comprising an external air inlet, a plenum

chamber and an unobstructed outlet;

fluidly connecting the aircraft engine support strut to a drain tube, a drain tube
outlet of the drain tube terminating within the plenum chamber;

accelerating the air flow within the plenum chamber by a Venturi effect
downstream of the outlet of the drain tube via a converging-diverging part extending
within the aircraft engine support strut, wherein the converging-diverging part Is
positioned relatively to the outlet such that the flow of external air entering the inlet of
the suction arrangement causes a low-pressure region; and

creating the low-pressure region within the plenum chamber, downstream

from the drain tube outlet.

16. The draining method of claim 15, further comprising causing the air flow
entering the inlet of the suction arrangement to swirl within the plenum chamber

upstream of the outlet of the drain tube.
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FIG. 1 (Prior Art)

FIG. 2
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