
EFFLUENT COLLECTION UNIT FOR ENGINE WASHING BACKGROUND
[0001] The present disclosure is directed to an
effluent collection unit for use during engine
washing. [0002] Existing engine washing equipment
includes a collecting device for capturing the wash
effluent. The collecting device is transported on a
trailer to an airport, towed to the aircraft, and set
up behind the engine. The collecting device is not
collection effective on all aircraft variations .
SUMMARY [0003] As described herein, there is provided
an effluent collection unit for engine washing. The
effluent collection unit broadly comprises a portable
trailer having a plurality of sides forming an
internal compartment and an effluent collection system
positioned within the internal compartment for
capturing engine wash water effluent when the trailer
is placed in an operational configuration. [0004]
Other details of the effluent collection unit, as well
as advantages attendant thereto are set forth in the
following detailed description and drawings wherein
like reference numerals depict like elements. BRIEF
DESCRIPTION OF THE DRAWINGS [0005] FIG. 1 is a front
end view of the effluent collection unit in a stowed
position; [0006] FIG. 2 is a rear end view of the
effluent collection unit in a stowed position; [0007]
FIG. 3 is a side view of the effluent collection unit
in the stowed position;[0008] FIG. 4 is an end view of
the effluent collection 



unit in a deployed position; [0009] FIG. 5 is a side
view of the effluent collection unit in a deployed
position; [0010] FIG. 6 is an end view of the effluent
collection unit in a raised and deployed position;
[0011] FIG. 7 is a side view of the effluent
collection unit in a raised and deployed position;
[0012] FIG. 8 is an end view of the effluent
collection system in a deployed position; and [0013]
FIG. 9 is a side view of the effluent collection
system in a deployed position. [0014] FIG. 10 is an
end view of the effluent collection system in a
deployed position. [0015] FIG. 11 is a side view of
the effluent collection system in a deployed position.
[0016] FIG. 12 is a front end view of the effluent
collection unit in a stowed position. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT (S) [0017] An
effluent collection unit is provided that includes a
rugged, compact, self-contained, transportable trailer
that is easily transformed into an efficient,
versatile effluent collecting device. [0018] The
effluent collection unit is intended to capture the
engine water wash effluent which contains contaminates
from the engine cleaning process. The effluent
collector unit prevents discharge of contaminated
water to the environment and allows the washing of
engines at an airport gate, in a hangar, or at other
locations in an airport operations area. 



[0019] The effluent collection unit improves engine
wash operations, logistics, safety, and performance.
The effluentcollection unit may be used with an
integrated wash unit which prepares and distributes
the engine wash water and recycles the effluent.
[0020] The effluent collection unit 10 is shown in
FIGS. 1 - 3 in its stowed towing configuration. As can
be seen from these figures, the unit 10 includes a
trailer 12 having a base 13 to which a plurality of
wheels 14 may be mounted. If desired, each of the
wheels 14 may be provided with either a power brake or
a manually operated brake. The brakes should be
independent of the position of a towing bar 32.
Further, the base 13 may have a plurality of
extendible and retractable legs 16 for stability
purposes. [0021] The trailer 12 has a front end wall
15, a pair of opposed side walls 18, and an end panel
2 0 having a first section 22 which forms a rear wall
for the trailer and a second section 24 which forms a
top panel for the trailer. Behind the front end wall
15 may exist a plurality of droplet separator panels
17 which are moved as shown in FIGS. 4 and 6 to form a
wall of droplet separator panels which remove effluent
from the air flow. The droplet separator panels 17 may
be formed from a droplet separator or adsorption
material or profiles that removes droplets from the
air flow. As shown in FIG. 4 , the opposed side walls
18 may be pivotally mounted to opposed sides 26 and 2
8 of the base 13 or platform 38 to move between a
retracted position where the opposed side walls 18 are
substantially perpendicular to the base 13 to a
deployed position where each of the side walls 18 is
at an angle with respect to the base 13 or platform
38. The side 



walls 18 may have extendable panels as shown in FIG. 4
or as shown in FIG 12. The panels may hinge to form at
least a portion of the roof of the collection unit
when in the stowed configuration or open to form
collection surfaces as shown in FIG. 10. The
positioning of the side walls 18 around the panels 17
provides a path or duct for channeling or forcingthe
effluent/air mixture through the panels 17. As shown
in FIG. 5 , the end panel 2 0 is movable between a
closed position and a deployed position where the
first and second sections 22 and 24 are aligned with
each other so the sections 22 and 24 may be used as an
effluent collection system 50 or trough. Supports 23
may be incorporated into the sections 22 and 24. The
supports 23 may be used to position the sections 22
and 24 relative to the ground. As shown in FIG 11, the
effluent collection system 50 may be attached to
platform 38 and be self supporting. If desired, power
devices may be provided to move the walls 15 and 18
and panel 2 0 to their deployed positions. Further,
suitable locking mechanisms (not shown) may be
provided to lock the walls 15 and 18 and panel 2 0 in
their closed position during transport of the trailer
12. When in their closed position, the walls 15 and 18
and the panel 2 0 form an internal compartment 30 in
which the elements of an effluent collection system
may be situated. [0022] As shown in FIG. 5 , the
trailer 12 may have a towing bar 32 attached to a
front end of the base 13 for allowing the effluent
collection unit 10 to be towed by another vehicle,
such as a truck, a forklift, an airport tug, or some
other vehicle, or to be manually moved. The towing bar
32 may be adjustable in height. Further, the towing
bar 32 may be removably mounted to the base 13 or may
be pivotably 



mounted to the base 13 so that the towing bar 32 is
movable between a stowed position and a deployed
position. The towing bar 32 may include a receiver 34
for installation of either a pintle hook or ball-type
hitch. If desired, a support wheel 36 may be joined to
the towing bar 32 to add additional support. The
support wheel 36 may also be powered for driving and
steering the effluent collection unit into position
for use . [0023] As shown in FIGS. 6 and 7 , the
effluent collection unit 10 further includes a
platform 38 which is movablerelative to the base 13.
Any suitable means, such as a forklift, vertical lift,
hydraulic cylinders, electrical actuators or a power
unit, may be used to move the platform 38 relative to
the base 13 or lift the base 13 along with the
platform 38. The platform 38 and/or base 13 may be
provided with means for securing the platform 38
and/or base 13 to the forks of a forklift, the
components of a vertical lift, the lift cylinders or
lift actuators to prevent tipping during lifting. The
securing means may be clamps, slots, channels and the
like attached to or formed in the platform 38 and/or
base 13. [0024] As shown in FIGS. 6 and 7 , the base
13 may be connected to the platform 38 by two pairs of
legs 40 and 42. Each leg 40 may be pivotally joined to
the base 13 at one end and may be slidably movable
along a track (not shown) formed in the platform 38
via a cam at point 44 attached to leg 40. Each leg 42
also may be pivotally joined to the platform 38 at a
point 45. The bottom end of each leg 42 may be
slidably movable along the base 13 or pivotally
connected to the base 13. For example, the bottom end
of each leg 42 may have a cam 



(not shown) which slides in a track (not shown) formed
in a portion of the base 13. Each leg 40 forms an
X-shape with a respective leg 42. Further, each leg 40
is pivotally connected to a respective leg 42. [0025]
The trailer 12 may have tail lights 46, running lights
48, brake lights 50, fenders 52, and reflectors 54.
The unit 10 may be provided with connection points and
conversion kits or adapters as required for the
lights. [0026] The walls 15 and 18, the end panel 20,
the platform 38, and the base 13 may be formed from
any suitable waterproof and corrosion resistant
material. If desired, personnel access doors or panels
2 1 may be provided in the walls 15 and 18 and the end
panel 2 0 to access the internal compartment and
storage areas within the compartment when thetrailer
12 is in its traveling mode. The storage areas may be
used to store manifolds, spares, ladders, and storage
items. [0027] Referring now to FIGS. 8 and 9 , the
collection unit 12 also has an effluent collection
system 50. The effluent collection system 50 may
comprise one or more collection devices 52, such as
metal troughs, which are placed beneath an engine
being washed. The collection devices 52 may be
installed on the platform 38 in any desired manner.
For example, the devices 52 may be pivotally connected
to the platform 38 to move from a stowed position to a
raised deployed position. If desired, the collection
devices 52 may have fabric or metal panels 54 attached
to their sides. The fabric or metal panels 54 may
serve as additional effluent gathering panels. [0028]
The effluent collection system 50 may also have at
least one tank 56 located in base 13 or platform 38
for 



receiving the effluent gathered by the collection
device (s) 52. The collection device (s) 52 may be
connected to the tank(s) 56 located in base 13 or
platform 38 by any suitable drainage system. A pump 58
may be provided to pump effluent from the tank(s) 56
to a recycling unit or other disposal system which
does not form part of the effluent collection system.
The pump 58 may be a self priming pump to assist with
the transfer of effluent from the tank(s) 56. Suitable
fittings and hoses may be provided as needed. The
tank(s) 56 may store effluent for at least two engine
water wash cycles. The tank(s) 56 may be formed from a
corrosion proof and leak proof material and may be
protected from puncture damage as needed. The tank(s)
56 may be mounted to the base 13 or platform 38 in any
suitable manner. [0029] The effluent collection system
50 may also include a preliminary hydrocarbon
adsorption or oil-water separation mechanism that
serves as a primary remover of oil from the collected
effluent. Lipophilic materials added to or
integralwith the collection devices and drains are
useful. Oil adsorbing pillows, tubes or sheets that
float on the effluent may also be used. Still further,
skimmers may be used. [0030] The effluent collection
unit may have means 19 for removal of mist and
contaminates downstream from the droplet separator
panels 17 such as mist collection, mist separation,
mist absorption and/or mist filtration material placed
downstream from the droplet separator panels 17.
[0031] The effluent collection unit 10 if desired, may
provide a method for removing effluent from the engine
exhaust area. A suction hose with a quick connect pipe
with tapered tip or flexible hose may be provided for
extracting effluent 



from the engine via a pump or vacuum device. [0032]
The effluent collection unit 10 may, if desired, have
a built-in adjustable ladder or platform, with
non-skid coating, to allow access to the engine
exhaust. [0033] The effluent collection unit 10 may be
used with a wide variety of commercial and military
on-wing and tail mounted engines. The effluent
collection unit may collect effluent from the bleed
ports, bypass ports, etc. of the engines. If
necessary, this may be accomplished with movable
and/or extending panels 18, flexible shrouds,
supported ducts, and/or diverter plates. [0034] The
effluent collection unit described herein has a more
rugged design for use in harsh airport environments,
improved operator safety, simplified operation,
reduced maintenance and more efficient logistics,
transportation and storage features. [0035] The
effluent collection unit 10 may be easily maneuvered
when empty by one person and when full by two or more
persons. Further, transfer of the effluent collection
unit into its deployed position can be done quickly,
i.e. less than 2 0 minutes.[0036] The effluent
collection unit 10 may be positioned under the
centerline of the engine. The effluent collection unit
10 may be moved laterally with auxiliary wheels 60
mounted to the base 13, which auxiliary wheels may be
lowered or raised. Visual indicators to assist an
operator in setup and alignment may be provided.
[0037] The effluent collecting unit described herein
has improved effluent collection performance and
reduced environmental spill potential, improved
effectiveness on a 



greater variety of aircraft engine applications, a
compact design which improves logistics and reduces
shipping storage costs and requirements, eliminates
the need for additional trailers for transportation
between airports, allows towing on highways and
airport operations areas, prevents rain water from
filling collector when stowed, reduced maintenance,
ease of assembly and operation, an integrated lifting
capability, oil removal from effluent and effluent
removal from engine exit area, and provides storage
capacity for other spares/supplies .WHAT IS CLAIMED IS
: 1 . An effluent collection unit (10) for engine
washing comprising: a portable trailer (12) having a
plurality of sides (15, 18, 20) forming an internal
compartment (30); an effluent collection system (50)
positioned within said internal compartment for
capturing engine wash water effluent when said trailer
is placed in an operational configuration; and at
least some of said sides (18, 20) being movable
between a retracted position and an open position
which exposes said effluent collection system. 2 . The
effluent collection unit according to claim 1 ,
wherein said plurality of movable sides includes an
end panel (20) movable between a retracted position
and a deployed position, a first side panel (18)
movable to a deployed position, and a second side
panel (18) movable to a deployed position, said second
side panel being opposed to said first side panel. 3 .
The effluent collection unit according to claim 2 ,
wherein said end panel (20) has a first section (22)
which forms a 



rear end of said trailer and a second section (24)
which forms a top panel for said trailer. 4 . The
effluent collection unit according to claim 3 ,
wherein said first section (22) is pivotally connected
to said second section (24) so that in said deployed
position said first section is aligned with said
second section and forms an effluent collection system
or trough (50).5 . The effluent collection unit
according to claim 1 , further comprising a platform
(38) for supporting said effluent collection system
and a base (13) to which said platform is connected
and said platform being movable relative to said base
. 6 . The effluent collection unit according to claim
5 , further comprising means for allowing said
platform to be moved relative to said frame by a
forklift or vertical lift mechanism. 7 . The effluent
collection unit according to claim 5 , further
comprising a first leg (40) pivotally connected to
said platform and to said base, a second leg (42)
pivotally connected to said platform and to said base;
and said first leg and said second leg forming an
X-structure and being pivotally connected to each
other. 8 . The effluent collection unit according to
claim 7 , wherein said first leg (40) is pivotally
connected to a first side of said base and to a first
side of said platform and said second leg (42) is
pivotally connected to said first side of said base
and to said first side of said platform and further
comprising a third leg (40) pivotally connected to a
second side of said base and to a second side of said
platform and a fourth leg (42) pivotally connected to
said second side of 



said platform and to said second side of said base. 9
. The effluent collection unit according to claim 1 ,
wherein said effluent collection system includes at
least one collection trough (52) and at least one
adjustable droplet separator panel (17).10. The
effluent collection unit according to claim 9 ,
wherein each said collection trough (52) comprises a
metal or fabric chute (54) and each said droplet
separator panel is formed from a droplet separator or
absorption material or profiles that removes droplets
from the air flow. 11. The effluent collection unit
according to claim 1 , further comprising means (32)
for allowing said trailer to be attached to a vehicle.
12. The effluent collection unit according to claim
11, wherein said attaching means (32) comprises a tow
bar which is adjustable in height and which is
pivotally mounted to said trailer and wherein said tow
bar includes a receiver (34) for installing at least
one of a pintle hook and a ball-type hitch. 13. The
effluent collection unit according to claim 1 ,
wherein said trailer includes tail lights (46),
running lights (48), brake lights (50), fenders (50)
and reflectors (54); and wherein said internal
compartment (30) includes a storage area . 14. The
effluent collection unit according to claim 1 ,
wherein said effluent collection system (50) includes
at least one tank (56) and at least one pump (58) .
15. The effluent collection unit according to claim 1
, wherein said effluent collection system (50)
includes a preliminary hydrocarbon absorption and
oil-water separation 



device and an oil collection device.16. The effluent
collection unit according to claim 1 , wherein said
effluent collection system includes droplet separator
panels (17) and means for removing mist and
contaminates downstream from the droplet separator
panels by at least one of mist collection, mist
separation, mist absorption and/or mist filtration
material placed downstream from the droplet separator
panels. 17. The effluent collection unit according to
claim 1 , further comprising droplet separator panels
(17) and said plurality of movable sides (18) when
positioned for use forming a channel for forcing
effluent/air mixture through said droplet separator
panels. 18. The effluent collection unit according to
claim 1 , wherein said side panels (18) has a first
section which forms a side of said trailer and a
second section which forms a top panel for said
trailer. 19. The effluent collection unit according to
claim 1 , further comprising a powered wheel (36) for
driving and steering the effluent collection unit into
position for use. 


