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APU CLEANING SYSTEM AND METHOD

FIELD OF THE INVENTION

[0001] This invention relates generally to aircraft auxiliary
power units (APUs), and, more particularly, to a system and
method for cleaning APUs.

BACKGROUND

[0002] An aircraft APU 1s usually run on the ground
during passenger boarding and deplaning. The APU turns an
electric generator that powers the electrical system when the
main engines of an aircrait are ofl. It also provides pneu-
matic pressure for air conditioning and starting the main
engines. An APU eliminates the need for using an external
power source and a noisy air compressor cart to keep the
cabin comiy while boarding.

[0003] An APU typically includes a jet turbine engine that
drives an electrical generator and other equipment, an elec-
tronic control unit (ECU), and cockpit-mounted controls.
The jet turbine engine of the APU includes one or more
compressor stages that draw 1n and compress outside air.
Some of the pressurized air may be diverted from the
compressor via bleed air extraction, to supply one or more
downstream air conditioning packs.

[0004] An air conditioning pack 1s an air cycle machine
(ACM) that serves as a refrigeration unit of an environmen-
tal control system (ECS). Many aircrait have two or more air
conditioning packs. The air cycle cooling process com-
presses, cools and expands air (instead of a phase changing
refrigerant such as Freon) 1n the gas cycle. Cooled air output
from the process 1s used directly for cabin ventilation.

[0005] Unfortunately, bleed air can be contaminated with
various substances, including some arising from heated
engine oils, hydraulic fluid and other vaporized contami-
nants. Consequently, cabin air can be contaminated by
various substances that are drawn 1n through the APU and,
via the engine bleed, enters the air-conditioning pack and
passes into the aircrait cabin environment. Exposure to
fumes and vapors can result 1in crew and passenger discom-
fort as well as acute, short-term respiratory problems, and
even panic.

[0006] By maintaining a clean APU, such contamination
may be substantially reduced. By way of example, an APU
may be periodically steam-cleaned to remove accumulated
contaminants. However, heretofore, such cleaning was per-
formed infrequently because 1t was costly and time consum-
ing.

[0007] Additionally, environmental sensitivities, rules and
regulations prohibit wastewater from such a cleaning pro-
cess to run off onto airport grounds. Such wastewater, which
1s considered industrial wastewater, should be recycled,
reused or discharged for treatment to onsite airport treatment
systems or to an oflsite treatment facility.

[0008] A system and method for frequent rapid cleaning of
aircraft APUs without runofl to the ground 1s needed. The

system should be mobile and easy to deploy before a flight.
The method should be eflicient and reliable.

[0009] The invention 1s directed to overcoming one or
more of the problems and solving one or more of the needs
as set forth above.
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SUMMARY OF THE INVENTION

[0010] To solve one or more of the problems set forth
above, 1 an exemplary implementation of the invention, a
system and method of cleaning an aircraft APU entails
positioning an elevated platform beneath the APU compart-
ment, suspending a curtain from the doors of the APU
compartment, positioning a basin beneath the curtain,
attaching the curtain to the basin and pressure washing the
APU or a portion thereof with steam and/or hot water.
Runofl collected 1n the basin 1s transferred to a storage
container for industrial wastewater treatment. The curtain
and basin may be comprised of flexible water-impervious
sheet.

[0011] A pair of doors are opened to reveal an access port
into the APU compartment. The basin has a bottom and
sidewalls defining an open top container, and a base and
width that are at least as large as the base and width of the
access port, beneath which the basin 1s positioned. The
curtain has a height that extends from tops of the doors to the
basin, and a width to surround the basin, with an overlap.
Top edges of the curtain are attached to the tops of the doors
using hook-shaped clips, which are pretferably flexible or
frangible.

[0012] In one embodiment, the bottom of the basin
includes a drain, and the method entails removing collected
runoil from the basin by draining the runoil through the
drain. In another embodiment, a sump pump in the basin
pumps collected runofl out of the basin.

[0013] The bottom edges of the curtain are releasably
attached to top edges of the sidewalls of the basin using
hook-and-loop fasteners, hook-and-pile fasteners, touch fas-
teners or other suitable releasable attachments, such as
snaps, zippers, buckles, clips, ties or magnets.

[0014] The APU 1s cleaned with a fluid cleaner by spray-
ing with a stream of pressurized fluid, such as steam or
heated water, with or without a cleaning agent.

[0015] Runoil drained or pumped from the basin may be
collected 1n a storage container. The collected runofl may
then be treated using industrial wastewater treatment steps to
remove contaminants. The treatment steps may include
filtration, tflocculation and separation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The foregoing and other aspects, objects, features
and advantages of the mvention will become better under-
stood with reference to the following description, appended
claims, and accompanying drawings, where:

[0017] FIG. 1 conceptually illustrates a vehicle with an
clevated platform for working at an APU compartment of an
aircraft with of an APU washing station according to prin-
ciples of the invention; and

[0018] FIG. 2 1s a top perspective view of a basin assem-
bly for collecting and transferring wastewater for an APU
washing station according to principles of the invention; and

[0019] FIG. 3 1s a front view of a curtain assembly for
guiding wastewater into the basin assembly of an APU
washing station according to principles of the invention; and

[0020] FIG. 4 1s a bottom perspective view of a curtain
assembly for guiding wastewater into the basin assembly of
an APU washing station according to principles of the
invention; and
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[0021] FIG. 5 1s a top perspective view of an APU curtain
assembly and basin assembly for an APU washing station
according to principles of the invention; and

[0022] FIG. 61s a top perspective view of an APU washing
station comprised of a curtain assembly attached to a basin
assembly according to principles of the invention;

[0023] FIG. 7 1s a top perspective view of another APU
curtain assembly and basin assembly for an APU washing
station according to principles of the invention; and
[0024] FIG. 8 conceptually illustrates an open APU com-
partment door with door hooks attached to the top edge of
the open door for suspending an APU curtain assembly from
the door according to principles of the invention; and
[0025] FIG. 9 1s a side view of an APU washing station
setup on an elevated platform of a vehicle according to
principles of the invention; and

[0026] FIG. 10 1s a flowchart of steps of a method of
cleaning an APU using an APU washing station and an
elevated platform of a vehicle according to principles of the
invention.

[0027] Those skilled 1n the art will appreciate that the
figures are not intended to be drawn to any particular scale;
nor are the figures 1itended to illustrate every embodiment
of the invention. The invention 1s not limited to the exem-
plary embodiments depicted in the figures or the specific
components, configurations, shapes, relative sizes, ornamen-
tal aspects or proportions as shown 1in the figures.

DETAILED DESCRIPTION

[0028] FIG. 1 conceptually illustrates a vehicle with an
elevated platform for working at an APU compartment of an
aircraft with of an APU washing station according to prin-
ciples of the invention. In many commercial aircraft
equipped with an APU, the APU 1s located in a compartment
at or near the tail end 105 of the fuselage 100, in a fire
resistant enclosure in the tail cone of the fuselage, behind a
rear pressure bulkhead. The APU compartment 1s accessible
through one or more, typically two, doors 110. The vehicle
115 1includes a platform 120 on a liit (1.e., a platform that can
be elevated, referred to herein as an elevated platform). Such
vehicles are commonly used for servicing aircraft. To clean
an APU according to principles of the invention, an APU
cleaning station, worker and cleaning equipment are posi-
tioned on the platform directly beneath the APU compart-
ment. Use of such a vehicle allows quickly positioning and
removing the cleaning station, while other services pro-
vided, and without delaying operation of the aircraft.
[0029] FIG. 2 1s a top perspective view of a basin assem-
bly 200 for collecting and transferring wastewater for an
APU washing station according to principles of the imnven-
tion. The basin 200 assembly 1s an open top reservoir for
collecting wastewater from an APU cleaning operation
according to principles of the invention. The basin 200
defines a compartment 205 in which wastewater (1.e., runoil
from cleaning) 1s collected. The collected matter may
include liquid (e.g., water) and contaminants (e.g., oil,
hydraulic fluid, solvents, grit and grease). A sump pump 240
and drain line 245 allow controlled transfer (1.e., evacuation)
of wastewater from the basin 200. Embodiments, without a
pump 240, that utilize gravity to drain the compartment of
the basin 200 come within the scope of the invention.
[0030] The basin 200 may be a rigid plastic container.
Such a container may be comprised of molded thermoplas-
tic, thermosetting polymer, composites or metals. The basin
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may be formed using any suitable manufacturing technique
known 1n the art or hereafter developed. Such techniques
include but are not limited to injection molding, rotary
molding, laying up, cold molding, hot molding, or press
molding, by way of example and not limitation.

[0031] Ina particular preferred embodiment, the basin 200
1s comprised of a flexible sheet or fabric impermeable to
wastewater. By way of example and not limitation, the
material may be canvas or polyester coated with polyure-
thane, or plastic such as polyethylene or vinyl. In one
particular example, the vinyl 1s polyvinyl chloride, indus-
trial-grade and intended for heavy-duty. In this example, the
basin may be constructed of at least 10 0z/sq yd (340 g/m?2)
coated PVC, which 1s waterproof, exhibits high abrasion
resistance and tear strength, and resists oi1l, acid, grease and
mildew. Other materials include 40 oz/sq yd vinyl (e.g.,
PVC) coated polyester fabric. The flexible material 1s folded
and bonded or stitched mto a configuration that includes a
bottom and sidewalls defining a compartment 205 1n which
wastewater may be collected.

[0032] One or more attachments extend upwardly from the
top edge of the sidewalls of the basin. The attachments are
used to attach the top edge of the basin to the bottom edge
of a corresponding curtain, as discussed below. In one
embodiment, the attachments comprise one part of hook-
and-loop fasteners, hook-and-pile fasteners or touch fasten-
ers, which consist of two components—typically, two lineal
fabric strips which are attached (sewn, bonded or otherwise
adhered) to the opposing surfaces to be fastened. In the
llustrated embodiment, six attachments 210-235 are shown,
extending upwardly from the top edge of the basin 200. In
alternative embodiment, more or fewer attachments are
provided. By way of example and not limitation, in one
embodiment, a single attachment extends across and
upwardly from the entire top edge of the basin 200. Each
such attachment 210-235 releasably attaches to the mating
element 270-285 of the fastener, which 1s attached to and
extends downwardly from the bottom edge of a curtain 250

(FIG. 4).

[0033] The imvention i1s not limited to hook-and-loop
fasteners, hook-and-pile fasteners or touch fasteners. Alter-
native attachments, such as snaps, zippers, buckles, clips,
ties and magnets may be utilized to connect the bottom edge
of the curtain 250 to the top edge of the basin 200, without
departing from the scope of the invention.

[0034] The curtain 250 1s comprised of a flexible sheet or
fabric impermeable to wastewater. By way of example and
not limitation, the material may be canvas or polyester
coated with polyurethane, or plastic such as polyethylene or
vinyl. In one particular example, the vinyl 1s polyvinyl
chloride, industrial-grade and intended for heavy-duty. In
this example, the curtain 250 may be constructed of at least
10 oz/sq yd (340 g/m2) coated PVC, which 1s waterproof,
exhibits high abrasion resistance and tear strength, and
resists oi1l, acid, grease and mildew. Other materials include
40 oz/sq yd vinyl (e.g., PVC) coated polyester fabric.

[0035] The curtain 250 extends upwardly from the basin
200 to the underside of fuselage 105 beneath the APU
compartment opening (1.e., access port). The height from the
bottom of the basin 200 to the compartment opening 1s
suflicient for a worker to stand in the basin 200 surrounded
by the curtain while reaching into and accessing the APU
compartment. Curtain heights of at least 4 feet, preterably at
least 5 feet, and more preferably at least 6 to 9 feet are
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preferred. Such heights accommodate a wide range of work
platform heights, fuselage configurations, door heights and
worker stature’s. The curtain 250 should include suflicient
material to provide a base and width at least equal to that of
the basin 200. When attached to the basin 200, the curtain
250 defines an enclosure within which a worker may con-
duct a cleaning process.

[0036] The bottom end of the curtain 250 should extend
into the basin 200 at the top edge of the basin 200, when the
attachments 210-235 and 270-285 are releasably attached.
Thus, runoft down the interior side of the curtain will flow
into the basin 200, instead of flowing outside of the basin

200.

[0037] Attachments 290-297 (upper attachments) extend
from the top edge of of the curtain. These attachments
290-297 engage the top edge of an open APU compartment
door. In a preferred embodiment, the attachments are hook-
shaped (e.g., U, J or V-shaped) clips 290-297. The clips
290-297 shide over or onto the top edge of the door. In a
particular preferred embodiment, the clips 290-297 are flex-
ible plastic clips, which together exhibit suflicient structural
integrity to bear a multiple (1.e., a multiple that 1s greater
than one) of the weight of the curtain. However, 1f excessive
force 1s applied, such as i1if a worker slips and grabs the
curtain 250, the clips will bend and release from the APU
compartment door without causing damage to the door. As
an alternative to flexible plastic clips, frangible (breakaway)
clips comprised of metal (e.g., aluminum) or plastic may be
utilized. As another alternative, one or more straps may be
used to cinch the top portion of the curtain to the APU door.
Nonlimiting examples of such straps include straps with cam
buckles and ratchet tie-down straps.

[0038] One or more attachments 310, 315 extend across
mating side edges of opposite ends 2355, 260 of the curtain
250. The attachments are used to releasably secure the
mating side edges 1n a closed configuration, preferably with
one edge overlapping the other. In one embodiment, the
attachments comprise mating parts of hook-and-loop fasten-
ers, hook-and-pile fasteners or touch fasteners on the oppos-
ing surfaces to be fastened. In the illustrated embodiment,
two attachments 310-315 are shown, extending horizontally.
In alternative embodiment, more or fewer attachments are
provided. By way of example and not limitation, in one
embodiment, a single attachment extends across and
upwardly along each side.

[0039] One or more attachments 270-285 extend down-
wardly from the bottom edge of the curtain 250. The
attachments 270-285 are used to attach the top edge of the
basin 200 to the bottom edge of the curtain, as discussed
below. In one embodiment, the attachments comprise one
part of hook-and-loop fasteners, hook-and-pile fasteners or
touch fasteners, which consist of two components—typi-
cally, two lineal fabric strips which are attached (sewn,
bonded or otherwise adhered) to the opposing surfaces to be
fastened. In the illustrated embodiment, six attachments
270-28S5 are shown, extending downwardly from the bottom
edge of the curtain 250. In alternative embodiment, more or
fewer attachments are provided. By way of example and not
limitation, 1n one embodiment, a single attachment extends
across and downwardly from the entire bottom edge of the
curtain 250. Fach such attachment 270-285 releasably
attaches to the mating element 210-235 of the fastener,
which 1s attached to and extends upwardly from the top edge

of a basin 200.
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[0040] The invention 1s not limited to hook-and-loop
fasteners, hook-and-pile fasteners or touch fasteners. Alter-
native attachments, such as snaps, zippers, buckles, clips,
ties and magnets may be utilized to connect the bottom edge
of the curtain 250 to the top edge of the basin 200, and to
connect opposite side edges of the curtain 250, without
departing from the scope of the invention.

[0041] With reference to FIGS. 5-9, after the upper attach-
ments 290-297 are secured to an APU door, the curtain 250
1s attached to the basin 200. The bottom edge of the curtain
250 1s attached to the top edge of the basin 200 using the
mating attachments, 210-235 and 270-285. A worker may
perform this attachment step while standing inside the basin
200. Additionally, attachments 310, 315 are fastened to
secure mating side edges of opposite ends 255, 260 of the
curtain 250 while the worker stands within the enclosure 400

formed thereby. FIG. 6 conceptually 1llustrates the curtain
250 attached to the basin 200.

[0042] FIG. 7 1s a top perspective view of another APU
curtain assembly and basin assembly for an APU washing
station according to principles of the invention. In this
embodiment, the clips 290-297 extending from the top edge
of the curtain 250 are attached to different sides. Of course,
the clips may be attached to all sides of the top edge of the
curtain to provide versatility in attaching to various fuselage
and APU door configurations. It 1s not necessary that every
clip engage a door edge.

[0043] FIG. 8 conceptually illustrates an open APU com-
partment door 110 with door hooks (1.e., clips) 290-297
attached to the top edge of the open door for suspending an
APU 250 curtain assembly from the door 110 according to
principles of the invention. The opposite side of the fuselage
includes another similar door with a top edge to which clips
will attach. Thus, the curtain 250 attaches to the top edges
of a pair of open APU compartment doors while an elevated
work platform 120 supports the basin 200 below the curtain
250. The upper portions of the curtain 250 extending from
door to door are bunched against the underside of the
curvaceous fuselage 105 of the aircrait 100.

[0044] FIG. 9 1s a side view of an APU washing station
enclosure 400 setup on an elevated 120 platform of a vehicle
115 according to principles of the invention. The enclosure
400 1s comprised of the curtain 250 and basin 200, with the
bottom edge of the curtain 250 attached to the top edge of
the basin 200, and the top edge of the curtain 250 attached
to top edges of APU compartment doors. A worker, equipped
with cleaning equipment, stands within the enclosure 400,
with access to the APU compartment for cleaning.

[0045] The cleaning equipment removes grease, oil, dirt,
grime and other contaminants from the APU compartment
and the APU, particularly in the vicimity of the APU inlet.

The cleaning equipment should function without damaging
the aircrait or APU.

[0046] In a preferred embodiment, the cleaning equipment
1s a spray wand with a trigger and an outlet nozzle connected
by a hose to a pressurized steam cleaner or hot water
pressure washer. The pressurized steam cleaner or hot water
pressure washer may be located outside the enclosure 400
while a hose leads to the spray wand within the enclosure
400. Such systems generally include a pump fluidly coupled
to a water source, a coil through which the water tlows for
heating, a burner or electrical heating elements, and a
discharge apparatus, such as a hose and wand with a trigger
(1.e., trigger actuated valve) and an outlet nozzle. Equipment
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of this type 1s controlled primarily by switching the pump
and heater on and then manipulating the wand as necessary
to spray the object being cleaned. Such equipment includes
an electric motor or an engine driven high pressure liquid
pump. Generally, the pump has a water inlet which 1s
connected through a hose to a water main or tank. Option-
ally, a suitable cleaning solution may be mixed with the
water either at the pump or upstream or downstream from
the pump. The pump increases pressure of the water or other
liquid from a relative low 1nlet pressure to a significantly
higher outlet pressure. The high pressure water 1s delivered
to a wand for directing a water spray at a surface to be
cleaned. Normally, the wand includes a manually operated
trigger valve for turning the water flow on and off, and a
nozzle which shapes the spray pattern and determines the
velocity of the high pressure spray. When the valve 1s closed,
the pump can be subjected to a high static load. An unloader
valve may be provided for allowing the pump to continue to
operate by recirculating the water through the unloader
valve back to the inlet to the pump. When the pump 1s driven
by an electric motor, a pressure responsive switch may be
provided to shutdown the pump and motor either directly or
via a timer when the water discharge valve (trigger gun) 1s
closed to prevent excess wear on the motor and pump,
excess heat generation and unnecessary energy consump-
tion.

[0047] While a pressurized steam cleaner 1s preferred, the
invention 1s not limited to any particular cleaning equip-
ment. Other cleaning equipment may be utilized within the
enclosure 400, without departing from the scope of the
invention.

[0048] The curtain 250 directs runofl from the cleaning
equipment 1nto the basin 200. Runofl collects 1n the basin
200 until the cleaning step 1s completed. Such runofl is
industrial wastewater. The collected industrial wastewater
may be drained or pumped into receptacles for treatment
and/or disposal 1n accordance with airport policies and
applicable laws.

[0049] Industrial wastewater treatment entails processes
for treating wastewater produced, as runofl, by APU clean-
ing. After treatment, the treated industrial wastewater (or
effluent) may be reused or released to a sanitary sewer or to
a surface water 1n the environment. Nonlimiting examples of
contaminants may 1include oils, grease, hydraulic fluds,
hydrocarbons, solvents, detergents and grit. Most solids can
be removed using simple sedimentation techniques with the
solids recovered as slurry or sludge. Very fine solids and
solids with densities close to the density of water pose
special problems. In such case filtration or ultrafiltration
may be required. Flocculation may be used, using alum salts
or the addition of polyelectrolytes.

[0050] Eflective removal of oils and grease depends upon
the characteristics of the substance 1n terms of its suspension
state and droplet size, which will 1n turn affect the choice of
separator technology. O1l 1n 1ndustrial waste water may be
free light o1l, heavy oil, which tends to sink, and emulsified
o1l, often referred to as soluble o1l. Emulsified or soluble oils
may require “cracking” to free the o1l from its emulsion,
such as by lowering the pH of the water matrix. Separator
technologies will have an optimum range of o1l droplet sizes
that can be eflectively treated. O1l skimmers may be used to
remove most of the o1l before using membrane filters and
chemical processes to remove more. Any of various sepa-
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rators (e.g., an American Petroleum Institute (API) separa-
tor) may be used for further oil removal.

[0051] FIG. 10 1s a flowchart of steps of a method of
cleaning an APU using a washing station 400 and an
clevated platform of a vehicle according to principles of the
invention. Step 300 entails positioning a work platform 110
with a basin 200, curtain 250, worker and cleaning equip-
ment on the platform 110, beneath and within the worker’s
reach of the top of the access doors of an APU compartment.

[0052] Step 305 entails accessing the APU compartment
by opening the doors. Access to the APU for inspection,
maintenance and servicing is provided by two cowl doors
located under the APU compartment. Typically, a latch 1s
released to open the doors. After the latch 1s released, the
doors may pivot downwardly on hinges under the influence
of gravity. One or both doors may include clasps, hooks,
cables, deadbolts or other mechanisms that must be released
or disengaged to allow opening.

[0053] Step 310 entails setting up the basin 200. If the
sides of the basin 200 are folded, they should be unfolded.
The basin 200 should be oriented and positioned beneath the
access port to the APU compartment.

[0054] Step 315 entails attaching the curtain 250 to the
doors of the APU compartment and to the basin 200. Using
attachments, such as clips or a belt, the top of the curtain 250
1s attached to the top edges of the open doors. Then, using
attachments, such as hook and loop fasteners, the bottom of
the curtain 250 i1s attached to the basin 200. A worker,
standing within the basin 200 surrounded by the curtain 250
may fasten the attachments.

[0055] Step 320 entails cleaning. A worker within the
assembled cleaning station 400 utilizes cleaning equipment,
such as a pressure sprayer wand connected to a hose, to
spray hot water and/or steam 1nto the APU compartment and
onto soiled components of the APU. The worker may wear
industrial garments suitable for work 1n a wet environment.
The garments may include waterproot boots and gloves, and
a face mask. The heating element, motor and water supply
of the pressure sprayer are external to the cleaning station
400 and fluidly coupled top the wand with a hose. A portion
of the hose extends through an opening 1n the curtain 250 or
between the curtain 250 and basin 200. As the worker sprays
the compartment and APU, wastewater with contaminants
run 1nto the basin 200.

[0056] Step 325 entails emptying collected wastewater
from the basin 200. In one implementation, a drain in the
bottom of the basin may be opened to allow the collected
wastewater to flow freely from the basin through the drain,
through an outlet hose to a collection container. In another
implementation, a sump pump may be provided in the basin
and activated to pump wastewater from the basin through an
outlet hose to a collection container.

[0057] After draining, the cleaning station may be disas-
sembled by releasing all attachments. Hooks, clips or belts
may be disengaged from the APU compartment doors.
Attachments between the curtain 250 and basin 200 may be
disconnected. Attachments sealing the curtain 250 are also
released. Then the released curtain and basin and any other
components may be removed from the platform, cleaned and
properly stored for subsequent use.

[0058] Step 335 entails closing the APU compartment.
The access doors are moved to their closed positions. All
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latches and other door retention mechanisms that were
removed or disengaged to allow opening, are reinstalled or
reengaged.

[0059] Adfter the APU compartment 1s closed, the platform
may be lowered, as in step 340. Then the vehicle on which
the platform 1s mounted may be removed to allow unim-
peded motion of the aircraft, as in step 345. After such
removal, the aircraft may proceed ummpeded.

[0060] Subsequently, the wastewater collected 1n one or
more containers may be provided to an industrial wastewater
treatment facility. The containers may be delivered to a
wastewater treatment service provider, or emptied into a
storage vessel for periodic pickup by a service provider.

[0061] Advantageously, steps 300 through 345 may be
performed 1n less than one hour, 1n many cases less than
thirty minutes by as trained worker, and 1n some cases in
about fifteen minutes or less by a trained worker, for most
aircraft. Cleaning according to principles of the invention
between flights substantially reduces any risk of foul odors
and contaminants entering the cabin through bleed air. The
method may be performed without any damage to the
aircraft and without any wastewater contaminating airport
grounds.

[0062] While an exemplary embodiment of the invention
has been described, 1t should be apparent that modifications
and vanations thereto are possible, all of which fall within
the true spirit and scope of the mnvention. With respect to the
above description then, 1t 1s to be realized that the optimum
relationships for the components and steps of the invention,
including varations in order, form, content, function and
manner of operation, are deemed readily apparent and
obvious to one skilled in the art, and all equivalent relation-
ships to those illustrated in the drawings and described in the
specification are intended to be encompassed by the present
invention. The above description and drawings are 1llustra-
tive of modifications that can be made without departing
from the present invention, the scope of which 1s to be
limited only by the following claims. Therefore, the fore-
going 1s considered as illustrative only of the principles of
the invention. Further, since numerous modifications and
changes will readily occur to those skilled in the art, 1t 1s not
desired to limit the invention to the exact construction and
operation shown and described, and accordingly, all suitable
modifications and equivalents are intended to fall within the
scope of the invention as claimed.

What 1s claimed 1s:

1. A method of cleaning an aircraft auxiliary power unit
contained within a compartment 1 a fuselage, said com-
partment being accessible through a pair of doors, the
method comprising: opening the pair of doors to reveal an
access port into the compartment, the access port having a
base and width;

providing a basin, the basin having a bottom and sidewalls
defining an open top container, the basin having a base
and width that are at least as large as the base and width
of the access port;

positioning the basin beneath the access port;

providing a curtain, the curtain having a height to extend
from tops of the doors to the basin, and the curtain
having a width to surround the basin;

releasably attaching top edges of the curtain to the tops of
the doors;
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releasably attaching bottom edges of the curtain to top
edges of the sidewalls of the basin, thereby forming a
substantially enclosed cleaning station at the access
port;

cleaning at least a portion of the APU with a fluid cleaner;
and

collecting, 1n the basin, runoil from the cleaned portion of
the APU.

2. The method of cleaning an aircrait auxiliary power unit
according to claim 1, wherein positioning the basin beneath
the access port comprises placing the basin on an elevated
platform and positioning the elevated platform beneath the
access port.

3. The method of cleaning an aircrait auxiliary power unit
according to claim 2, the elevated platform being operably
coupled to a vehicle.

4. The method of cleaning an aircrait auxiliary power unit
according to claim 1, the basin being comprised of tlexible
sheet material impervious to water.

5. The method of cleaning an aircraft auxiliary power unit
according to claim 1, the curtain being comprised of flexible
sheet material impervious to water.

6. The method of cleaning an aircraft auxiliary power unit
according to claim 1, the bottom of the basin including a
drain, and the method further comprising a step of removing
collected runofl from the basin.

7. The method of cleaning an aircrait auxiliary power unit
according to claim 1, further comprising providing a pump
in the basin, and pumping collected runofil out of the basin.

8. The method of cleaning an aircraft auxiliary power unit
according to claim 1, wherein the top edges of the curtain are

releasably attached to the tops of the doors by engaging the
tops of the doors with clips.

9. The method of cleaning an aircrait auxiliary power unit
according to claim 1, wherein the top edges of the curtain are
releasably attached to the tops of the doors by engaging the
tops of the doors with flexible hook-shaped clips.

10. The method of cleaning an aircrait auxiliary power
unit according to claim 1, wherein the top edges of the
curtain are releasably attached to the tops of the doors by
engaging the tops of the doors with frangible hook-shaped
clips.

11. The method of cleaning an aircraft auxiliary power
unit according to claim 1, wherein the bottom edges of the
curtain are releasably attached to top edges of the sidewalls
of the basin using one of hook-and-loop fasteners, hook-
and-pile fasteners and touch fasteners.

12. The method of cleaning an aircrait auxiliary power
unit according to claim 1, wherein the bottom edges of the
curtain are releasably attached to top edges of the sidewalls
of the basin using one snaps, zippers, buckles, clips, ties and
magneits.

13. The method of cleaning an aircrait auxiliary power
unit according to claim 1, wherein at least a portion of the
APU 1s cleaned with a fluid cleaner by spraying the portion
of the APU with a stream of pressurized fluid, the pressur-
1zed fluid including at least one of steam and water.

14. The method of cleaning an aircrait auxiliary power
unit according to claim 13, the pressurized fluid further
including a cleaning agent.

15. The method of cleaning an aircrait auxiliary power
umt according to claim 1, further comprising transierring
runoil collected 1n the basin to a storage container.
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16. The method of cleaming an aircraft auxiliary power
unit according to claim 15, further comprising removing
contaminants from the runofl from the storage container by
at least one of filtration, flocculation and separation.

17. A method of cleaning an aircraft auxiliary power unit
contained within a compartment 1n a fuselage, said com-
partment being accessible through a pair of doors, the
method comprising: opening the pair of doors to reveal an

access port into the compartment, the access port having a
base and width;

providing a basin, the basin having a bottom and sidewalls
defining an open top container, the basin having a base
and width that are at least as large as the base and width
of the access port, the basin being comprised of flexible
sheet material impervious to water;

positioning the basin beneath the access port by placing
the basin on an elevated platform and positioning the
clevated platform beneath the access port, the elevated
platform being operably coupled to a vehicle;

providing a curtain, the curtain having a height to extend
from tops of the doors to the basin, and the curtain
having a width to surround the basin, the curtain being
comprised of flexible sheet material impervious to
water,

releasably attaching top edges of the curtain to the tops of
the doors;
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releasably attaching bottom edges of the curtain to top
edges of the sidewalls of the basin, thereby forming a
substantially enclosed cleaning station at the access
port;
cleaning at least a portion of the APU with a fluid cleaner
by spraying the portion of the APU with a stream of
pressurized fluid cleaner, the pressurized fluid cleaner
including at least one of steam and water; and

collecting, 1n the basin, runoil from the cleaned portion of
the APU.

18. The method of cleaning an aircrait auxiliary power
unit according to claim 17, further comprising providing a
pump 1n the basin, and pumping collected runoil out of the
basin.

19. The method of cleaning an aircraft auxiliary power
unmt according to claim 17, wherein the top edges of the
curtain are releasably attached to the tops of the doors by
engaging the tops of the doors with flexible hook-shaped
clips; and

the bottom edges of the curtain are releasably attached to

top edges of the sidewalls of the basin using one of
hook-and-loop fasteners, hook-and-pile fasteners and
touch fasteners.

20. The method of cleaning an aircrait auxiliary power
unit according to claim 17, turther comprising transferring
runoil collected in the basin to a storage container and then
removing contaminants from the runofl by at least one of
filtration, tflocculation and separation.
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