EFFLUENT COLLECTION UNI T FOR ENG NE WASHI NG BACKGROUND

[ 0001] The present disclosure is directed to an
w@bdoboent7 col | ection unit for use during engi NBCT/US2008/085480

washi ng. [0002] Existing engi ne washi ng equi pnent
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trailer to an airport, towed to the aircraft, and set

up behind the engine. The coll ecting device is not

col l ection effective oBHCEIGN aft vari ations .

SUVMARY [ 0003] As described herein, there is provided

an effluent collection unit for engi ne washing. The
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trail er havi a plurality of sides formng an
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capturing engine wash water effluent when the trailer
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i ke reference nunerals depict |ike elenments. BRI EF
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vari@hdovisew of the effluent collection unit in a stowed

position; [0006] FIG 2 is a rear end view of the

ef fl uent coll ection unitSPHMaREt owed 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

t feoeflfl mentieeellieeti @@rein, 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;



unit in a deployed position; [0009] FIG 5 is a side

view of the effluent collection unit in a deployed
weooniaen] [0010] FIG 6 is an end view of theP@F/1529081085480

collection unit in a raised and deployed posi tion;
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[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 (3)

[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 effluent



[0019] The effluent collection unit inproves engi ne
wash operations, |ogistics, safety, and perfornmance.
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integrated wash unit which prepares and distributes
engi ne _wash water and.recycles the fflue . . .
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The iﬁd%f droplet separator panels which remove

to form
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 28 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 forcing



wal | s 18 may have extendabl e panels as shown in FIG 4
or as shown in FIG 12. The panels nay hinge to form at
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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 movable



nmounted to the base 13 so that the towing bar 32 is
nmovabl e between a stowed position and a depl oyed
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for installation of either a pintle hook or ball-type
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a podhteddh | &gpecdPomtipmhavel afcamch 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 21 may be provided in the
walls 15 and 18 and the end panel 20 to access the internal

compartment and storage areas within the compartment when the



(not shown) which slides in a track (not shown) forned
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| east” one tank 56 cate se 13 or platform 38
52. f@he collection dev1ce(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 o0il from the

collected effluent. Lipophilic materials added to or integral



receiving the effluent gathered by the collection
device (s) 52. The collection device (s) 52 may be
w@owpeted to the tank(s) 56 |l ocated in base 1BCDEDS2008/085480
pl atform 38 by any suitable drai nage system A punp 58
. be provided to punp effluent fromthe tank(s) .56
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exhaust area. A suction hose with a quic nnect pip
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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 20 minutes.



fromthe engine via a punp or vacuum device. [0032]

The effluent collection unit 10 may, if desired, have
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greater variety of aircraft engine applications, a
conpact design which i nproves | ogistics and reduces
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the need for additional trailers for transportation
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Compgg%gégfy for other spares/supplies .WHAT IS CLAIMED IS

1. An effluent collection unit (10) for engine

washi n npri si.ng: rtable trailer (12) having a
pPuPaF%€§38ft§@dggr(%é291 avagy ﬁoP&Pﬁ@g&ﬁgiﬁ eFﬁ%@S (15,
18, eonpabtmeRy G30)ntarneff luept realkhectizon ;system (50)

positioned within said internal conpartnent for
capturing engi ne wash water effluent when said trailer

is_pl d_in rational nfi-gur ation;. at. .. .
| 260G AT e s o Mg TR TBfen chin eaid
intehebweenmpareincatt €d rpasictiu@n naneénagi nepen sposiattie@n ef fluent

whi ch exposes said _effluent collection system_ 2 . The
whenefpldetaddrledtsi 8 2GRt 1acEdr @PRG e O8Pai meptiguration;
and Wherein said plurality of novable sides includes an

end panel (20) novabl e between a retracted position

and a deployed position, a first side panel (18)

movabl e to a _depl.oyed pasition, .an econd_si d
DAFelLeEh) “BUabT e ts oh Sadbr oy dd poSrt P TeArY Bdeond
betwskde apadel sbeicng poppesed teadsand obehsbosiide opan@lichd .
The effluent collection unit according to claim?2 ,
exXpoRRer 6P ds &itd LeRA tpaRe SCEOPThEY S&Sfi-r st section (22)
which forns a

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).



rear end of said trailer and a second section (24)
which forns a top panel for said trailer. 4 . The
wekdovent7 col | ection unit according to clai m 3PCT/US2008/085480
wherein said first section (22) is pivotally connected
to said second section (24) so that in said depl oyed
position said first section is aligned with said
5. $@eondryeehiroroandkanas uan teblckbuwent ngoklbeetibam systremcher
or trough 850 5 . The effluent collection unit
CompgdEaREi Rg Pt @tcfloeﬁmm $8) fort ﬁélpp@éfmpgs iSAg Ja Spifatearim
or, n [ f 1l uent | L ecti.gn
coL £ 0% SURROLELNG Bl SALAUEEC BOLhection Sy .
connande@aaddpbauﬁopﬂamébm@.beua@lmowebabimelhmlwaldobaaed
6 . The effluent collection unit according to claim
, further conprising neans for allow ng said
platformto be noved relative to said frame by a
forklift or vertical lift mechanism 7 . The effl uent
6. @@EI ectilorninico laectidirngris elcgiomdBng frar cherdm 5, further
r|S| first 0). _pivotall onnegte
comprl ngln& ornfgﬁdaﬁé%%égé sald %%§g§ o % % %f)%d
relamuwetabl¢a¢dnﬁe@medb@oas&bdkph&tf@mwwamdlbalsaudtbase;
and said first leg and said second | eg form ng an
mechgndSPyct ure and bei ng pivotally connected to each
other. 8 . The effluent collection unit according to
claim7 , wherein said first leg (40) is pivotally
7. @benecttédens aOﬂﬂegtiQMd@n@ﬁ @&h@r@agg a@dCﬂ@ia.ﬁbrémrther
compllidS of Lsaid.pl attormand said second leg (42) s,
ppi&opglly ¢orine ?gd 8 s&ird FI st SPHEC6f “said Sgsg
platdddnt @ngaicd fiarist bélsée af ssabgdphabf qum)apd vbiether
conprising a third leg (40) pivotally connected to a
conngedcAld t6i gel6f Pdaitd opasenandct §2adseeshd side of said
platformand a fourth leg (42) pivotally connected to
sai d second side of
said first leg and said second leg forming an X-structure

base5

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



said platformand to said second side of said base. 9
. The effluent collection unit according to claim1l ,
wob@pernisai d ef fl uent coll ection system i ncl uUBEBUS2008/085480
| east one collection trough (52) and at | east one
adj ust abl e dropl et separator panel (17).10. The
effluent collection unit according to claim9 ,
0. Wheeekr reaeh tsaiod 1eeklieet uen tt heughd(hd) teormLises,a
metal or fabric chute (54) and each said dropl et
whergadparacdr spafelCoild ebdimed thrrgmha (@Poplcerrsépasatomespl or
S 1.0 terial il t d et
o R RS ATt Fu “T1" TR efrrGant Gofrestion e o°
formacic dirdinng ﬁmo@ﬂatWBbpaIEMDthem cobrpricsing Mearsie32pr
for allowng said trailer to be attached to a vehicle.
PrOfig.eSTﬁ A&t FEBENE Sc O PELEIT6n TRt taEcordi ﬁéof“’o claim
11, wherein said attaching neans (32) conprises a tow
bar which is adjustable in height and which is
11. piT@@t @Iflf)lu@@@mc@d legtdaind unidi kecoand nghéreicA agai d -t ow
[ iver 3 ) f Inst. [1.in
furt%% E P% m%%%k an a%gglglgfpe |tch% %§a $% to be
attaehbbue@taCQbheeﬂeon unit according to claim1l
wherein said trailer includes tail lights (46),
running lights (48), brake lights (50), fenders (50)
. angcr efdectors ((34)k-+and Wﬂ%&eb%c%QBannE%r%§%lm 11,
conpartnent (30) includes a storage areéa . The
wherefifl geatl eslthebtingnmegaints a@QOr@pm@ru@e@la|¢pw par which is
. Whe n.sa d. flue ol ect ion sy 50 cl udes
adjugga% St oh ig ﬁkaFgﬁ)% g gta%ﬁg % %t §8fo gaid
trailsr The @ﬁh@r@@lﬁt seall eck @@ruﬁlntcl@@@@r ai m@cbav@ral M4l for
, Wherein said effluent collection system (50)
instpddiagesta lpeslti RRRary Ry &8idcarbor&bsorpti &f landvre
hitc®i | -water separation

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 o1l collection device.

11



device and an oil collection device.16. The effluent
collection unit according to claiml1 , wherein said

wekdovent7 col | ecti on systemincl udes dropl et SPOEDS1008/085480
panels (17) and neans for renoving m st and

16, IRGPLAIoRE [Od0E ctme o S oCOMTRRP: Gf, CReat: 1 wherein

saidS@ﬁ&ﬂ@thncoﬁﬁ%bt@@&o%@%k@ﬁ.Qﬁ@ﬂ@ﬁe@i8&0Fﬂbkr@bb@&ator
materi al placed downstream fromthe droplet separator

paneggndild) #nd TREnef floteAETEOSILNECTiiGh anict cagc¢erdinag o
Laim1. fu er I Si I ar at L s
o =gk 61 e T of bUatle SF3ee. (1) wAGR " o
of mpesi ticdned tfion,use stosriphgaa ichanmels tf absbaptiibg and/or
. .effluent/air mxture through said droplet separator
misthindltsatign ?ﬁ&eéﬂﬁﬁuQHﬁcégiﬁ@@?ﬁ&ﬁe&%i%rﬁPcézﬁiﬁ&OP&et
sepath@iom banewWherein said side panels (18) has a first
section which forns a side of said trailer and a
second section which forns a top panel for said

17. %F%!E%%lu%%t E%%l%%%&%%ﬂhnﬁ%'k%%%k%@n n%% %Q%O%dﬁqgf%%ther
clhaimI-, further conprising a powered wheel 6 6) 'for

comp@fiisVinag dang leteekipngat-he ebhluent(100! kect ised dupiltirantay of
%ositLon for use,. o ,

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.
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